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This project focussed on the successful establishment of GeoSolve Ltd: an engineering consultancy firm 
formed as a spin-off of the Otago offices of Tonkin & Taylor. This report presents an evaluation of the 
new company’s performance from the perspective of a founding junior member, articulates some of the 
key issues confronting the company as an independent entity, and provides recommendations in areas 
where improvements can be made to ensure its long term success. 
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In October 2013 local management acquired the Otago Tonkin & Taylor (T&T) franchise as a going 
concern and now operate as a standalone company called GeoSolve Ltd. GeoSolve offers consulting 
services in the fields of geotechnical engineering, engineering geology, hydrological and hydraulic 
engineering, and pavement testing and design, and predominantly operates in the lower South Island. 
The objective of GeoSolve is to compete successfully in these the fields where it has a strong 
competitive advantage arising from its long established comprehensive and unparalleled geological 
knowledge of the area. 
This report presents an evaluation of the new company’s performance from the perspective of a 
founding junior member, articulates some of the key issues confronting the company as an independent 
entity, and provides recommendations in areas where improvements can be made to ensure its long 
term success. 
Conclusions drawn from this report indicate the spinoff has been extremely beneficial for its employees 
and have been verified by over four months of operational success. Workloads are positive and the 
short-term outlook shows promise as the GeoSolve name spreads. Future work streams are showing 
encouraging signs and will be explored in depth once the current rush of work stabilizes. The Pavement 
division is likely to require substantial investment in future but has a higher opportunity to innovate and 
grow when compared to the Geotechnical division. The Canterbury rebuild presents a high potential 
work yield in the short term but accompanying this are significant risks. 
The following recommendations were provided: 
1. Schedule six-monthly employee competency evaluations (to be undertaken by a nominated 
director) and update their share eligibility using Equation 1. This is to ensure staff are rewarded for 
their contributions to the company, charge out rates are kept relevant, and staff are incentivised.  
2. Appoint the most appropriate Group Managers for: 
o Head Office/Costal Otago Geotech (recommend Ciaran Keogh or Colin Macdiarmid), 
o Lakes/Southland Geotech (recommend Fraser Wilson or Paul Faulkner), 
o Pavements (recommend Graham Salt or David Stevens). 
3. Rationalize staff levels and placements to mitigate the effects of geographic dispersion via: 
o Weekly Monday meetings for workload evaluations across the offices, 
o Rotating junior staff between the offices for lower-level support, 
o Rotating relevant staff to Christchurch as subcontractors to T&T and EQC. 
4. Develop a targeted training regime for up-skilling junior staff for the mitigation and eventual 
elimination of our current over-reliance in some senior member’s technical skills. This should be 
focused to times of quiet operations and take into account the recommendations provided in 
Section 4.2. 
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5. Use Table 2 as a framework towards succeeding in our objective of competing successfully in our 
fields of expertise within the lower South Island. 
6. Focus our marketing efforts locally to establish a base-load workload, rather than towards the 
extremely competitive Christchurch rebuild. Some high-yield opportunities in Christchurch could be 
selectively perused, however consolidating our position within Otago is more important. 
7. Turn the Pavements division into a subsidiary company, or provide greater transparency to the risks 
associated with the Pavements industry in comparison to the Geotechnical operations. 
Overall the project has been extremely valuable for both the company and student. The MEM learnings 
have been directly applied to the case study of GeoSolve’s establishment and show the relevance of the 
course for this purpose. GeoSolve has received continuing advice throughout the duration of the project 
as well as an autonomous graduate, both of which have been valued; the student has gained valuable 
insight into the typical steps required to successfully launch a new consulting firm among a myriad of 
practical experience.   
 
  
ENGM680: Management M.E. Project  Eli Maynard 








Executive Summary ............................................................................................................................3 
Contents ............................................................................................................................................5 
1. Introduction ...................................................................................................................................7 
1.1 Scope of Work ..................................................................................................................................... 7 
1.2 Project questions ................................................................................................................................ 8 
2. Overview of GeoSolve Ltd...............................................................................................................9 
3. Business start-up .......................................................................................................................... 10 
3.1 Capital expenditure ........................................................................................................................... 10 
3.2 Shareholding ..................................................................................................................................... 11 
3.3 Batchelar McDougall Consulting: some lessons learnt ..................................................................... 13 
3.4 Current health check – As of January 2014 ...................................................................................... 13 
4. Operations ................................................................................................................................... 15 
4.1 Organisational structure and management ...................................................................................... 15 
4.2 Human risk element .......................................................................................................................... 16 
5. Business fundamentals ................................................................................................................. 18 
5.1 Competitive advantage ..................................................................................................................... 18 
5.2 Objective and critical success factors ............................................................................................... 18 
5.3 Market ............................................................................................................................................... 19 
5.4 Competitive position ......................................................................................................................... 20 
6. Pavements ................................................................................................................................... 21 
6.1 A company split in two: Geotech and Pavements ............................................................................ 21 
6.2 Where pavement analysis sits .......................................................................................................... 22 
7. The Canterbury Earthquakes ........................................................................................................ 23 
7.1 Overview ........................................................................................................................................... 23 
7.2 Opportunity ....................................................................................................................................... 24 
ENGM680: Management M.E. Project  Eli Maynard 




7.3 Unique proposition of value ............................................................................................................. 24 
7.4 Risks .................................................................................................................................................. 24 
7.5 Is it worth it? ..................................................................................................................................... 25 
8. Internship tasks ............................................................................................................................ 26 
8.1 Learning points .................................................................................................................................. 27 
8.2 Personal reflection ........................................................................................................................... 28 
9. Summary ..................................................................................................................................... 28 
10. Conclusions ................................................................................................................................ 30 
11. Recommendations ..................................................................................................................... 30 
References ....................................................................................................................................... 31 
APPENDIX A: Supplmentary Information 
APPENDIX B: Time and Task Breakdown 
 
  
ENGM680: Management M.E. Project  Eli Maynard 





The following report presents a summary of the findings from a project which saw the involvement of the 
author as a junior engineer in the start-up phases of consulting firm GeoSolve Ltd, which specialises in the 
provision of professional services and investigations in the fields of Engineering Geology, Geotechnical 
Engineering and Hydrology in the lower South Island. 
The project was undertaken between September 2013 and January 2014 and used the case study of a 
newly formed consultancy as a means of directly implementing course content taught in the 2013/2014 
academic year. Much of the MEM course content has been directly applied as this project has been 
realised. 
1.1 Scope of Work 
A dynamic role in a wide range of projects was required due to expected exigencies typical during the 
early phase of establishing a company, and is inherent to a small sized company of this nature. The work 
was structured in a manner that takes relevant aspects of a formal internship, contracted specialist 
consultant, and conventional employee. 
The following scope of work was completed for the purposes of this project: 
1. Aid in facilitation aspects of the business start-up; 
2. Internship related tasks: 
 Active and frequent participation in supporting the provision of engineering  consulting services 
as a graduate engineer on projects; 
 Supporting  routine management and development  of the new organisation including  preparing 
tenders, liaising with clients, project administration, and creating  forward work programmes; 
3. Operational Management: 
 Undertake an  assessment of operational  procedures to provide recommendations for improving 
the day-to-day work regime; 
 Identify and assess GeoSolve’s current capabilities and resourcing. Where appropriate, I will scope 
opportunities  for skills development and identify the need  for additional expenditure in those 
areas; 
 Optimisation of staff roles and tasks for undertaking relating to those roles. This will include 
developing a robust time-keeping mechanism for time accountability on projects; 
4. Opportunities: 
 Identify and advance opportunities  to grow the business by investigating  possible partnerships 
with known industry members, market outreach to engage new clients and tendering for a variety 
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 Provide an evaluation of the wider engineering environment and how it will affect the new 
business. Specifically, I will look at our Pavements Group which is an area where the Company 
possesses unique specialist knowledge that presents a significant opportunity to develop the 
business, and provide recommendations on how to develop our competitive advantage in these 
sectors. 
A typical business day comprised a mix of the tasks described above prioritised by the need to meet client 
expectations ahead of more strategic objectives. The One Page Project Management Plan (OPPM) tool 
was used as a general day-to-day guideline. 
Summary information sheets and task-specific recommendation reports were the format of choice for 
deliverables at key stages of the project and were chosen In-lieu of reports padded with details (likely to 
be used as doorstops). These were typically a few pages of bullet points and presented at weekly and 
monthly in-house meetings. 
Two examples are presented in the Appendix for reference – see ‘Example 1’ and ‘Example 2’. 
 1.2 Project questions 
Starting off a business is described as: 
‘Jumping off a cliff and assembling a parachute on the way down’. 
The following questions were asked at the initiation of this project to ensure the precise construction of 
the parachute and a safe landing for GeoSolve Ltd: 
 How can we capitalise on the transformation from a small operational group within a large 
international company, to being an independent company with a dominant presence in a small 
regional market? 
 How do we establish a company and the necessary policies, procedures, and practices to ensure 
its success?  
ENGM680: Management M.E. Project  Eli Maynard 




2. Overview of GeoSolve Ltd 
The Otago Group of Tonkin and Taylor (T&T) has been bought out by its staff to form a new business 
trading as GeoSolve Ltd.  The company operates primarily within the lower half of the South Island for 
geotechnical and geology consultancy and to the extent provided for in the agreement with T&T in 
Canterbury, and through New Zealand, The Pacific and Australia for pavement testing. 
The new company has been established to recognise the particular needs of the Otago and Southland 
market for practical and cost effective consultancy services in-line with expertise held by senior members 
in the fields of Geotechnical Engineering, Geological Engineering and Hydrological Engineering.  The 
market in the South is characterised by mostly small to medium projects and this requires the flexibility 
of a small consultancy.  The new company will retain the existing staff and offices in Dunedin, 
Queenstown, Cromwell, and Wanaka.  Invercargill and Southland are serviced through the Queenstown 
Office.  We also intend to establish a presence in Christchurch to service the need for geotechnical 
engineering advice in the reconstruction of residential properties in the City. 
GeoSolve also has a strong and long established specialisation in road pavement condition testing, analysis 
and pavement design. The GeoSolve Pavements Group intends to invest substantially in new testing 
technology and further development of analytical software over the next few years to ensure that it 
remains at the forefront of the market for pavement analysis.  It is this investment opportunity that is the 
primary driver of the separation from T&T as it has been recognised by the T&T Board that this investment 
is better suited to a specialist consultancy. We will maintain two bases for this activity in Auckland and 
Cromwell. 
The existing 25 geotechnical engineering, geologist and pavement staff will remain as employees of the 
new company and most will also become shareholders. For our clients there will be no reduction in the 
range of professional services provided or in the staff providing the service. We will also be looking to 
broaden our range of services to better provide for the professional services needs of businesses in Otago 
and Southland, particularly by also developing related areas of services for small dam design and 
groundwater geohydrology and hydrological engineering. This separation from T&T is based on good will. 
A strong formalised working relationship will be retained and T&T will retain an interest in the business 
for three years post separation.   
The relationship with T&T will be sustained particularly for technical reviews and for support on larger 
and more complex projects. A summary of the strategic alliance between GeoSolve and Tonkin & Taylor 
is provided in the Appendix. 
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3. Business start-up  
The Otago branch of Tonkin & Taylor has operated successfully for over 18 years and although the staff 
and services offered remain largely unchanged and the functional requirements for its operations well 
development, the number of tasks to complete before GeoSolve was operating as a standalone entity was 
daunting.  Even though the new entity was acquired as a going concern it still has to recreate the 
administrative, managerial, and procedural systems that it previously obtained through its former parent.   
Table 3 of the Appendix provides a summary of some of these tasks, which have been made generic as to 
allow insight for other companies wishing to apply similar logic. These are positioned in rough 
chronological order. 
The transition from an international consultancy into a regional firm has had the following advantages, 
most of which occurred almost immediately: 
 Shortened commination pathways between staff and clients,  
 Our service has becoming more consistent,  
 No reliance on a national office for support, 
 More regional experience to be gained when all  work is held in-house,  
 Operating margins are improved and we are able to profitably undertake  small projects without 
blowing budgets,  
 A business model more relevant to the regional market  can be applied, 
 Higher degree of flexibility to pursue new work streams and new business relationships as 
described above. 
3.1 Capital expenditure 
GeoSolve was required to raise an undisclosed amount of money for the purchase of the company from 
T&T and required a cash resources to cover operating cash flow during the establishment phase.  
Generally speaking this can be funded from a combination of sources – the most typical is through 
shares, term loan and overdraft. Each funding source has respective benefits and costs. 
A cash injection was made at the company’s initiation by relevant senior technical and management 
members of the company upon the issue of paid shares.  Unallocated shares were also issued at this 
time to be held by the company for future shareholdings. The shares were not fully paid up with the 
unpaid share capital providing a guarantee for the overdraft and for spreading the liability that would 
otherwise fall on the directors.  It would also be available to be called up for future investment in 
company activities if the Board so determines. 
The company will fund a specified amount of the purchase price by term loan to reflect the tangible 
assets. The principal physical assets owned by the Company are motor vehicles, pavement testing 
equipment computers, software licenses, and furniture and fittings. The company’s premises are leased. 
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The intangible assets of the Company are its staff, their relationships in the market and the reputation of 
the company and the experience of its senior staff. 
Any remaining working capital needed will be provided through an overdraft facility.   
The business had the considerable benefit of being established as a going concern with work in progress 
carried through from the former parent company. 
3.2 Shareholding 
The primary founding principal of the company is that of a shareholder cooperative.  All those who 
generate value for the company should benefit from a share of the value. The company has a number of 
staff who are primary contributors of value and primary risk bearers and this differential needs to be 
recognised in the shareholding structure. 
Eligibility for becoming a shareholder is by invitation from the board and is restricted to fulltime and 
permanent employees after a minimum of one year with full shareholding growing proportionately with 
service as per Equation 1, unless otherwise decided on a case by case basis by a two thirds majority of 
the Board.   
Equation 1 has been created as a rationale for distributing GeoSolve shares. 
𝑺𝒉𝒂𝒓𝒆 𝒆𝒍𝒆𝒈𝒊𝒃𝒊𝒍𝒊𝒕𝒚 = (𝑪𝑶𝑹) ∗ (𝑳𝑶𝑺) ∗ (%𝑭𝑻𝑬) ∗ (𝑩𝑭) - Equation 1 
 
Where: COR = Client charge out rate (NZ$) 
    LOS = length of service (i.e. previously under T&T or GeoSolve) 
    %FTE = Percentage full time equivalent  
    BF = Factor allocated by the board (Default 1.0) 
 
This equation applies dynamically each year and it is expected that share dilution will happen - an 
eventuality of most shareholdings. The current shareholders must realise that they will have to give up 
shares in time, however, the premise is that any growth in shareholder numbers will be accompanied by 
a commensurate increase in the business’ value (Suster, 2011). 
The use of a ‘unallocated share pool’ held by the company for later issue is an effective measure for 
mitigating the effects of share dilution in the short-term (Bartlet, 2003). In this case the company sells 
down its share reserve to maturing employees which will limit senior staff share dilution.  In this case 
the company would hold a reserve of unallocated shares for distribution to new employees or provision 
to employees as service qualifications are met. The dividends from unallocated shares would be 
distributed across the allocated shares. These unallocated shares could be funded by debt which is paid 
down by the sale or transfer of shares in lieu of income to staff over time. 
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There is much debate on shareholder bonuses being incentives or bribes (Coffee (2013), LYALL (2013)) 
with the following arguments: 
 A share incentive plan means staff are able to share in the future success of the company and 
efforts to grow the company’s value by increased productivity are made. Decisions are made on 
the premise of what is best for the company’s prosperity as a whole. 
 Shareholder bonus (bribery) schemes are weighted heavily on fiscal yields where employee 
greed can prosper and decisions made in regard to personal interest, i.e. while some decisions 
may lead to bigger bonuses in the short term for certain employees they may not be in the best 
interest of the company in the long term. 
With reference to HM Revenue & Customs (2008) a share co-operative has the following advantages: 
 Share in the prosperity  
 Those generating value are rewarded on a commensurate scale 
 Providing dividends are paid, their long term yield is greater than cash bonus’  
 Tax benefits of having a share portfolio 
And disadvantages: 
 Initial reliance on senior staff holding most of the shares 
 Share values can go down as well as up 
 Many out of control (external) factors can influence the company’s performance 
 Bring rewarded by shares may not ‘feel’ as big as a similar cash bonus 
With respect to motivation and retention of staff via share incentive plans, UK Law (2010) describes 
‘both plan design and choice of performance conditions are crucial. A clear ‘line of sight’ between 
performance conditions and rewards will serve the interests of both companies and their shareholders’. 
The GeoSolve share scheme in essence provides the opportunity to vest further interest in the 
company’s success (or failure) by way of additional shares and was designed as an incentive scheme 
rather than an employee retention scheme. The bribery aspects described is made largely defunct by 
the introduction of performance measurements into the allocation scheme. Performance is controlled in 
Equation 1 by two mechanisms: The Boar Factor (BF) and Client charge out rate (COR) which are 
modified over time depending on performance considerations.  
Since the GeoSolve share scheme was introduced staff have been made more aware of their 
contribution to the company as a whole. The opportunity to acquire more shares is seen to incentivise 
and motivate the existing junior staff and has committed them to the company. 
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3.3 Batchelar McDougall Consulting: some lessons learnt 
GeoSolve set up a temporary office desk within the Christchurch office of structural engineering company 
Batchelar McDougall Consulting (BMC). T&T Otago (and now GeoSolve) has enjoyed a longstanding 
relationship with BMC which is of a similar size and offers closely related engineering services in the same 
regional market. The original purpose for this satellite office was to have a base in proximity to the 
potentially high workflows arising from the Christchurch rebuild. An added benefit of this was to be able 
to observe BMC’s operations directly and apply this experience to our business.  
Amongst others, the following two initiatives were transferred to our business: 
1. The use of WorkflowMAX and XERO: an integrated software package providing cloud-based 
accounting and time recording, job management including, creating quotes, purchase orders, invoices 
and linking to payroll (Xero, 2013). BMC recommended WorkflowMAX and XERO and this has enabled 
efficient work scheduling and streamlining of timesheets and invoicing. This largely replaced Projtrack 
(a software developed in-house), and both the T&T internal invoicing system and timesheet tools.  
Both of these legacy systems were cumbersome and inefficient and the new systems have been key 
to improved administrative efficiencies and enhanced cost recovery. 
2. Weekly status meetings are held during Tuesday lunchtimes. Lunch is provided by the company and 
usually takes ½ hour - 1hour. This effectively replaces the lost time of chargeable hours of those 
attending the meeting (typically higher level staff which charge out rates of between $100-$300/hour 
at a total cost of a few thousand dollars) with the price of purchasing them lunch (typically $10-15 per 
person at a total cost of a few hundred dollars). 
The key lessons learnt is that re-inventing the wheel is often unnecessary. By ghosting an existing 
company you can gain valuable insight into how similar firms are succeeding in their operations. You are 
also able to learn often novel initiatives that can be directly implemented in your organisation, some 
which make great sense but may not be immediately thought of. 
3.4 Current health check – As of January 2014 
October 1 2013 saw the first day of operation for GeoSolve as a standalone entity. The past 4 months 
(October-present) have been extremely positive for the company, with the following worth noting:  
 Workflows are higher than previous years with growth evident. This is as a result of little 
marketing efforts; 
 Cash flows are robust; 
 Improved  turn-around of projects and the new job management and accounting system has 
more than halved the time between job completion and invoicing; 
 A number of opportunities are beginning to be realised and the future work outlook is 
encouraging. 
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The failure of companies during their infancy stages is well documented. Stephen Nicholas of Deloitte 
(Stephen Nicholas, Deloitte, 2012) notes “maintaining momentum after the initial adrenalin rush of 
setting up a new enterprise can be a major challenge. And the statistics are sobering. About one in 10 
small businesses fail in their first year, and 70 percent capsize within the first five years.” 
This statement is found to be relevant to the new company. GeoSolve has in effect been purchased as a 
going concern with work in progress (WIP). The company has close to 20 years of financial and operating 
records available as Tonkin & Taylor Otago (fundamentally the same company and environment). As a 
result GeoSolve is not seen to be categorized as a small enterprise start-up company of which Stephen 
Nicholas is describing and is better labelled as a spin-off.  
The advantages of the spin-off were previously discussed in Section 4. Business Start-up and in summary 
has enabled: focussing the core business for the regional market, flexibility in our growth and direction, 
and a good fiscal solution due to reduced overheads and a better suited share co-operative scheme.  
The disadvantages of spin-offs were amply described in an article on the International Law Office 
website (Corporate Finance/M&A - USA, 2002) as follows:  
 Significant start up and transitioning efforts during changeover 
 Higher fixed-cost allocation (i.e. transaction and administrative costs) with a smaller job base, in 
relation to a previously widespread portfolio 
 Market viewing the spin-off as a sub-par shedding of services from the parent company 
 Restricted engagement to certain operations during the changeover period 
 Less representation, synergy and scale. 
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4.1 Organisational structure and management 
For operational effectiveness the business operates as three groups, being: 
1. Head Office/Coastal Otago Geotech; 
2. Lakes/Southland Geotech;  
3. Pavements. 
Each Group has a Group Manager. Managerial roles and functions need not go to the most senior 
person in each of the offices, as it is vital to the future of the organisation that we achieve high yield 
from our high earning staff and not divert them on to management and administration if at all possible. 
The Head Office Manager would be responsible to the Board for all administrative and Board support 
functions, for reporting to the Board and for managing the Dunedin Office work flow and may if the 
Board considers appropriate have a broader role across the company for general management of 
administrative functions and business support programs. 
Because of the nature of our work and consequent flexibility required, the hours of work staff are 
required to undertake is likely to fluctuate according to requirements.  
In terms of seniority, Table 1 demonstrates the offices are filled with staff members of varying degrees of 
seniority. However, all low-mid consultants i.e. mostly graduate engineers capable of low-mid range tasks 
but requiring review) are currently situated in the Dunedin office. It makes good fiscal sense to have these 
employees undertake the bulk of the lower-level workloads particularly of the small and mid-range 
projects, leaving the senior staff to undertake review and managerial roles.  
Table 1. Staff experience by office 
Office Location Staff Levels Total 
Admin Technician/Support 




Typical C.O.R ~$50 $50-$80 $80-$150 $150-300/hr  
Dunedin 2 4 7 4 17 
Cromwell  2 1  1 4 
Queenstown    2 2 
Wanaka    1 1 
Auckland/ FWD Operator  2   2 
Christchurch   1  1 
Total 4 7 9 7 27 
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To remedy the effects of geographic dispersion the following practices have been implemented: 
 Weekly Monday morning meeting by LYNC (an inter-staff communication platform) between the 
offices to discuss placement and workloads of all staff members, who is over allocated and needs 
help (and at what level), and which projects are to be prioritized;  
 An eight week rotation whereby one of four junior staff members from Dunedin travels to the 
Queenstown office every second week. Lower-level tasks on Queenstown projects are 
accumulated in the off-week, particularly those projects more economically undertaken by  
graduates; 
 A five week rotation whereby one of five junior staff members from Dunedin travels to 
Christchurch where there is guaranteed 40hrs/week of full chargeable time on work for the 
Earthquake Commission (EQC) as subcontractors to T&T – a job resulting from our strategic 
alliance with T&T; 
 With the satellite offices (i.e. Queenstown and Wanaka) better supported by the junior  staff, the 
senior members have time to undertake larger projects such as the Christchurch rebuild making 
the entire company more efficient, 
 Enabling staff to access the organisation’s network and work remotely will also allow close 
support to other offices. 
GeoSolve is legally bound by the ‘Strategic Alliance Agreement’ between T&T and GeoSolve which limit 
its ability to undertake work in direct competition with T&T – see Appendix A. This restraint of trade is 
reasonably liberal however and does not extend to a bar on residential or new-constructions in 
Christchurch, out of region work for clients based in the region, or any work south of the Waitaki River 
(to which T&T cannot compete, i.e. our domain) – see restraint of trade in the Appendix for an overview. 
4.2 Human risk element 
GeoSolve is small and relies heavily on its senior members for their core capabilities and business 
relationships, and could mean the firm is overly susceptible to changes in the economic environment 
and is less exposed to progressive ideas or emerging skillsets. Critical functions of these staff members 
are their technical expertise used for review, design input and judgement, as well as their chartered 
professional engineer (CPEng) sign-off which many projects require. The dependence on key members 
presents a significant risk if they were to depart from the business.  
There are few remedies to this common problem and at present the consequence of key members 
departing is intolerable. Mike Myatt, Chief Strategy Office at N2growth, states that ‘no one should be 
indispensable…a well-managed company is not dependent upon the performance of any single 
individual’ (Myatt, 2011).   
ENGM680: Management M.E. Project  Eli Maynard 




The importance of up-skilling younger talent was described in a column on the NZ business website 
(Moore, 2012) and assessed to be the most appropriate mitigation strategy at developing technical 
depth in GeoSolve. This training must be keep relevant and focused.  
The following are key challenges to implementing a robust training mechanism: 
 The staff base available for professional development is small and available time for staff to 
attend training during work hours scarce and must compete with workload pressure 
 Selecting the most appropriate and cost effective training format, i.e. off-the-shelf training 
courses, In-house training, Job shadowing, Mentoring, E-learning, conferences, seminars, 
workshops and courses  
 Similarly, the available training can be insufficient in specifics and not represent value to the 
individual needs of the business 
 Equating the training required by our business with the way each individual employee learns 
Taking into account the above the following is recommended: 
 Setting SMART (Specific, Measurable, Agreed, Realistic and Time-limited) objectives at the 
outset and throughout the skill acquisition process 
 The bulk of the training program designed to take place in times of quiet periods of operations 
 Each junior member should be assigned a mentor for low intensity job-shadowing and 
mentoring 
 Junior staff are to be sent to technical conferences in place of senior members 
 Where appropriate senior staff should document the methodologies and design processes  
 All relevant staff (especially those training) should  be involved in the networking of senior 
members 
In summary, having indispensable personnel can be more of a liability than an asset and the risk of key 
employees must be properly addressed. The over-reliance of the technical and experience of senior staff 
is more prevalent in smaller companies than larger ones where levels of technical redundancy can be 
established more freely.  
Up-skilling junior staff means competency grows in place of over-reliance. Lack of time and relevance 
of established training frameworks are frequent excuse for not up skilling, but a well thought out and 
targeted training regime can have little impact on ongoing operations.  
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5. Business fundamentals 
5.1 Competitive advantage 
Local geological conditions are highly variable and regional experience is fundamental in geotechnical 
engineering as a result. GeoSolve has a long established position based on a comprehensive and 
unparalleled geological knowledge of the lower half of the South Island. 
The senior staff are highly regarded and among the most experienced in their respective fields 
nationally, with major project experience in Otago dating back to the 1970’s. The mid-level staff are all 
very capable, well regarded, and able to operate with considerable independence. The junior staff are 
also well qualified to provide support to the key professional staff while also undertaking the routine 
tasks that are required of the group but are uneconomic for the intermediate and senior staff to 
perform. 
5.2 Objective and critical success factors 
GeoSolve’s objective is to compete successfully in the fields of geotechnical engineering, engineering 
geology, hydrology, and pavement testing and design throughout the lower South Island. 
The Critical Success Factors (CSF’s) refer to what is critical to achieving the above objective and are 
presented in Table 2. These were determined after careful review of typical success factors in small 
consulting firms (ACCEL INSIGHTS, 2007) (Kirk Paul Lafler, Charles Edwin Shipp, 2012) (SAAID, 2013). 
Table 2. Critical success factors, their related KIP’s and implementation factors  
Critical Success Factor Key Performance Indicator Implementation Factor 
Accurate tendering 
pricing 
 >80% of proposals overall we draft are 
accepted 




 At least one week forward workload for 
every technical staff member 
 Junior staff >90% time chargeable, Mid-
range staff >80%, and senior staff >70%  
 Workflow max internal 
scheduling 
 Timesheet software 
which analyses 
productivity rate 
Embraces new technology 
and development 
 Know immediately of any new 
technology and solutions being used, 
and those required by building codes 
 No redundant software packages are 
used if there are newer (and better) 
alternatives available 
 Journal articles, 
attending conferences,  
 Subscribe to national 
societies  
Are the most 
knowledgeable and 
competent engineers in 
our field in Otago 
 >90% tender rate for all geotechnical 
projects locally 
 Up-skilling during low workloads to fill 
gaps in competencies 
 Put in place a 
comprehensive training 
regime for relevant 
courses 
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Has a comprehensive 
staff base and hires the 
best young talent 
 Two juniors per senior 
engineer/geologist, with weekly 
mentoring sessions and monthly 
performance reviews 
 Direct allocation based 
on skillset and 
experience 
Strong client and referral 
base 
 Is the preferred Geotech consultant for 
any work in the lower south island 
 Area-wide 
reconnaissance 
Build a strong reputation  Known to all conjugate consultancy 
firms 
 High brand awareness 




The core market is characterised by small-medium sized projects (typically <$1Million) across Otago and 
Southland, for two generalised clients as follows: 
 Residential: Individuals and franchise builders are looking to develop an undeveloped property or 
extend repair or redevelop a site that has some geotechnical issue (new retaining walls, geological 
hazard assessment, landslide etc.). 
 Commercial: Typically other professionals (surveyors, architects, structural engineers) whom engage 
us as part of the total project package. We enjoy close relationships through a long history of 
working with many of these and receive much of our work this way. 
The company is operating in a small market (total regional population is ~200,000) with a predominance 
of small to medium scale projects requiring a considerable degree of flexibility and responsiveness that 
is not available through a large consultancy. This presents upsides as well as risks: the upside to a small 
market relates to the close network between clients which can make it easier to gain market share, 
whereas the risks are its finite opportunities and where it may be easy to get a bad name and get 
completely shut out of all work. The regional market is also one that requires a more generalist and 
problem solving approach. The new business has a strong presence built through twenty years of service 
within its market place with much work coming through an established network of relationships and a 
reputation for highly competent prompt and cost competitive service.   
The market is demanding on price and larger consultancies are challenged to meet this. Larger 
companies have higher overheads and concentrate on high-yield work which is able to sustain more of 
their larger teams. The nature of the market requires a service supplier that is able to provide value for 
money, and is able to weather a highly variable workflow. The business needs to operate at the same 
scale as its clients and it needs to be able to invest with flexibility. 
The market place offers many opportunities: The regulatory framework for the services the company 
provides has recently been strengthened as a result of the Canterbury earthquakes. The risks from 
building on poor ground without appropriately addressing ground conditions are now more clearly 
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understood by the general public, developers and insurance agencies. There is also expected to be a 
quantity of work available within the Canterbury rebuild. 
5.4 Competitive position 
The following methods were applied for the purposes of this analysis: 
 Porters 5 forces1 to identify relevant risk level to GeoSolve’s market share 
 SWOT analysis to evaluate the achievable goals or objectives to be set for the organization 
 PESLTE analysis to define the macro-environmental factors in the business environment 
The company is in the process of establishing a distinct identity in the regional and national market.   
There may be some loss of market penetration while awareness and confidence in the new company 
builds.  This will be minimised by the Strategic Partnership agreement allowing the continuance of our 
prior emails and retention of existing phone numbers. 
The work flow is highly dependent on the level of activity in the broader economy, particularly the 
property market and is also substantially dependent on natural hazards for our work.  These key drivers 
of business demand are beyond our control in one case and driven by random natural processes in the 
other. To minimise this risk we will ensure that we retain a dominant position in the regional market and 
seek out new customers, particularly ones not so influenced by economic activity such as infrastructure 
providers. We will also maintain our links with T&T offices in the North Island to gain work through 
secondments and subcontracts to T&T major projects. A key objective is to build a buffer of non-time 
constrained or longer time-horizon work to provide a base-load workflow to maintain earning efficiency. 
We will also seek to provide services to the Canterbury Market in areas not limited by the restraint of 
trade agreement with T&T. This region presents a substantial market for residential land assessments 
and also with agriculture and irrigation developments. 
The company business needs to be supported by robust processes and procedures appropriate to its 
size. 
The ability of the company to support current staffing levels and financial performance will depend on 
the development of new markets. This cannot be assured in times of wider NZ and global economic 
instability/uncertainty, but there appears to be a growth in activity in the southern region along with 
potential for developing new markets within the agricultural sector, particularly for foundations of large 
buildings, for the design of farm irrigation dams, and within the Christchurch rebuild for the restoration 
of damaged residential land. 
It is essential that the regional market for routine work is satisfied as it is this work that would provide a 
foothold for potential competitors, particularly sole traders, who would undermine the value of the 
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work stream while also eroding the volume of work available to the company.  In this respect 
undertaking small uneconomic work is necessary to protect the market space. Sometimes also the 
smallest jobs can be both effective marketing and lead to consequential larger commissions.  
It is clear from current workloads that GeoSolve is performing well in a market underlain with a great 
deal of uncertainty. The current marketing plan of turning over high volumes of small projects aids in the 
following key areas: 
1) Cash flows are kept positive as it avoids the accumulation of large sums of outstanding invoices,   
2) We are able to showcase our competiveness and capabilities to clients for future work, 
3) Maximum exposure of our new name as it transmits through multiple work streams. 
It is understood that a base-load workload has not yet been identified. There is the possibility one will 
develop as further avenues are explored and new customers are satisfied to the degree which would see 
them return to us for any future work. A high quality of service is fundamental in this respect. 
Some lessons learn which may be valuable to other companies in a similar situation are: 
 A balance of small short-term projects and large base-load customers ensures earning efficiencies 
are high whilst further work streams are explored, 
 Small jobs can be an effective marketing tool and may lead to and the possibility of future, 
potentially larger work, 
 Identify what your workflow depends on and create remedies for those you can control, and 
mitigation measures for those you cannot.  
6. Pavements 
6.1 A company split in two: Geotech and Pavements 
The most significant issue to manage within the new organisation will be the differing functional and 
investment needs between Pavements and Geotech operations.  
Geotech is straightforward in its operation and has modest capital requirements as a professional 
services operation. However, it is also a relatively static market, driven by client investment decisions 
with little opportunity for innovation or growth. The Pavement Group on the other hand has the 
potential to grow substantially and to innovate but is, or will require, significant additional capital 
investment and concurrent market development.  
The operations of the Pavements Group and its development program are also undocumented at 
present and largely unknown outside of the Cromwell Office. This will need to change as the entire 
group will become a party to the risks and the opportunities in that area of the operation. From this 
point onwards all investment in R&D and new equipment for Pavements will need to go before the 
Board.  
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This in effect means that only the operational aspect of Pavement testing is considered to be the normal 
operation of the group. The Pavements Group Manager should report as soon as practicable to the 
Board on all aspects of the group not related to the immediate operational activities of the Group so 
that these are both understood and supported by the Board. From this point all decisions relating to 
investment and business development become shared decisions. 
It may be that at some point in future Pavements should become a subsidiary or separate company and 
that possibility needs to be articulated in planning for and executing the structure of the new company. 
6.2 Where pavement analysis sits 
New technologies such as the Traffic Speed Deflectometer (TSD), and other methods of high-speed 
pavement analyses, have the potential to significantly change how pavements are analysed around the 
globe and how our pavement division operates.  
At present GeoSolve Pavements Group operates  a  fleet of Falling Weight Deflectometer’s (FWD), a 
well-established pavement testing technology which has the benefit of providing very reliable data but 
suffer the drawback of requiring to be stationary at each testing point.  It also can only be used to test 
points at intervals along the road rather than provide a continuous analysis while operating at traffic 
speed.  This technology is expected to be exposed to new technologies such as the TSD which allow 
testing to be continuous and undertaken at normal traffic speed. If this new technology becomes proven 
and accepted then the Pavement Group will need to invest in the new technology or risk being displaced 
from the market. 
GeoSolve has developed unique data analysis algorithms for analysing the raw data from the FWD which 
give the organisation a competitive advantage in this field.  There are opportunities for developing 
software to effectively interrogate the data from any new technology. 
An evaluation into the impacts of the Traffic Speed Deflectometer (TSD) in New Zealand was completed 
for the purposes of this project for the pavement team and is attached for reference. The following is an 
excerpt from this document detailing some of the relevant points: 
“…Previous years have seen the focus of pavement engineering shift from design and construction of new 
highways to preventive maintenance and rehabilitation of existing infrastructure. The flow-on effect of 
this is the need for rapid conditional censuses of roadway conditions to optimize facility, road operability 
and efficiency while minimizing life-cycle costs. 
As more roads connect the modern world and old ones deteriorate, the demand for high speed monitoring 
of pavement life becomes desirable, resulting in a market pull for real-time road networks conditional 
surveys and a fundamental shift towards high-speed data acquisition. This results in devices such as the 
Falling Weight Deflectometer (FWD) being replaced by rapid highway-speed non-destructive devices such 
as the Rolling Weight Deflectometer (RWD) and the Traffic Speed Deflectometer (TSD). These devices are 
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favourable over stationary methods as they can produce a continuous data sequence, have the potential 
for a high production capacity and spatial coverage, and do not have the need for road closure or traffic 
management. 
The TSD is the most promising device and six exists across the globe. The units were assessed as being still 
in the early phases of development and not ready for commercialisation. Pavement testing s-curves 
identify the current overlapping of the new TSD (useful for rapid screening of large lengths in relatively 
short timeframes) which could compliment the trusted FWD (to be used as discrete high-value data testing, 
and a validation/calibration tool). 
The benefits of the methodology are compelling but not proven in depth. Further direction, more robust 
testing, and a streamlined coordination strategy are needed to prove their validity. The limitations of the 
TSD are not alarming and largely relate to its infancy - there have been expressed concerns from the 
pavement community as a result. The robustness and repeatability of the units are still being trialled. As 
with most new technologies, TSD can be seen to have high threat risks from a number of avenues, and 
numerous market considerations relate the pavement industry…” 
The quote above provides an overview of the current market shift in pavements and exemplifies the need 
to adapt or die in this industry. The report provides a very real example of new innovations in the sector 
and discusses options for how we are able to use our expertise (analysis) and resourcing (FWD) to our 
advantage. By identifying these new technologies in the prototype stage we are able to create a plan of 
how we can turn direct competition into a steady work stream. 
The key lesson to take from this analysis is that there are often vastly different functional requirements 
between different (or even similar) industries, and by tailoring your strategy appropriate to each you will 
be better prepared to adapt to rapid and often significant changes within them. 
7. The Canterbury Earthquakes 
7.1 Overview 
According to the insurance council of New Zealand (ICNZ, 2013) the Canterbury earthquakes have “been 
the most destructive and expensive catastrophe events in New Zealand history” and are estimated to 
cost Insurers, EQC and local governments $40billion (Scott, 2013). There has been anecdotal evidence 
that there were originally 28 registered geotechnical engineers in pre-earthquake Christchurch. This 
number has increased to over 10 times currently leading to a significant increase in competition. Some 
implications are discussed in the following sections, in addition to:  
 Significant shakeouts as companies scramble to the feeding frenzy to gain as much work in as short 
a time as possible, 
 Perceived panacea for struggling companies to re-establish, 
 Short-term high yield of projects, but little potential for continuation of work. 
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This also tells us that the city cannot, in the long-term, sustain such an increase. In certain areas of the 
Port Hills council by-laws requires land owners to employ their own geotechnical professional to 
undertake modelling for the design of any planned rock protection structure (Christchurch City Council, 
2013). Consultants needs to be able to demonstrate that the life risk can be reduced as a result of 
constructing these structures. 
7.2 Opportunity 
The Canterbury Earthquakes have provided an unprecedented temporary workload to, and brought to 
public attention the importance of engaging, competent Geotech engineers at the front end of all 
construction projects. This has since resulted in an influx of qualified Geotech professionals to 
Canterbury, from both national and international companies, who can offer services similar to ours in 
aid of rebuild efforts. Many estimate the rebuild will take 15-20years (Gates, 2011) but as the Geotech 
consulting is done at the forward end of the build schedule, i.e. during consenting, this could mean the 
work in our field is completed within a shorter timeframe. 
In the wake of these earthquakes, local councils and insurance agencies are requiring Geotechnical 
reports to be completed for all new constructions and retrofitting of those not to building standards. 
Public knowledge about geological hazards is at an all-time high, and the necessity for undertaking 
ground investigations, and designing robust solutions is now easier to persuade clients. 
7.3 Unique proposition of value 
Our previous involvement on earthquake related work under Tonkin & Taylor, particularly in the Port 
Hills and those suburbs of Christchurch where land damage is most prevalent, provides us with in-depth 
knowledge unknown by many rival consultancies. Through previous work with the EQC Land Damage 
Assessment Team (LDAT), we are familiar with engineering geology and geotechnical engineering issues 
in the Christchurch area, particularly in relation to land stability on the Port Hills.  
A recent GNS report (GNS Science Consultancy, August 2013) identified many areas of the Port Hills 
requiring in-depth investigations where we have intimate knowledge, and we are one of the leading 
consultancies in New Zealand able to offer these services. A review of this document (and a few of its 
supplementary reports and information sources) was completed and presented at a strategic meeting in 
December 2013. The summarized review is presented in Example 1: Summary report for meetings and 
literature review within the Appendix. 
7.4 Risks 
It is noted that bloating of smaller consultancies will have a direct impact on the long term stability of 
many Geotech consulting firms. Many small companies have increased their staffing by a considerable 
amount. Once the inflated workload dries up, these will be left hungry and searching for alternatives 
from Christchurch and from a geographical perspective our area could see an influx.  
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A trusted loss adjuster with whom we deal with closely revealed that early 2014 will see the majority of 
insurance claims [requiring Geotech input] settled and shift from assessment to new design and build. 
This has already resulted in companies such as Coffey Geotechnics becoming underutilised and hungry 
for fresh work.   
Local Universities are heavily investing in new facilities to further train students in Geotech and as 
seismic engineers, i.e. University of Canterbury’s proposed $140million upgrade of its engineering 
facilities (University of Canterbury, 2014). This will result in further and more comprehensive analysis of 
in-situ ground conditions and foundation design for more resilient structures as well as a glut of 
graduates in the proceedings years. 
7.5 Is it worth it? 
The Christchurch Earthquake rebuild could be a dangerous diversion for the company. This event and 
the consequent peak in work in our field  has resulted in a substantial  migration of professionals in our 
field to the City but this is a short term surge that will require substantial retrenchment or redeployment 
once it has passed.  
Although the sheer size of potential work is alluring, our commitment to work on the Canterbury rebuild 
should not distract us from effectively servicing our clientele further south. A more sensible approach is 
to initiate a rotation schedule whereby GeoSolve has a constant presence of one or two staff (either at 
the graduate or mid-range level, with review of senior staff remotely) working in Christchurch work to 
build our repertoire and client base. The best strategy would be to selectively pursue high yield 
opportunities in Christchurch but to concentrate on consolidating our position in our home market while 
the competition is focussed elsewhere. 
There are also lifestyle factors influencing these decisions. The majority of the staff are based in the 
southern region because they wish to live in the area.  Any major push to build the business outside of 
the region would conflict with these underlying qualitative factors that define the nature of the 
business. 
GeoSolve is able to almost entirely satisfy our workflow requirements locally without the need for this 
additional work. We need to be careful that our eyes are not bigger than our stomachs, i.e. there is such 
a magnitude of work available that if we were to focus our efforts and all of our expressions of interest 
realised, we may not be unable to cope with the workload. In such an instance we would also fail at 
satisfying our regional work which is of long-term importance. 
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In summary the Christchurch rebuild is a two sided beast: 
 On one side it offers a (perceived) endless supply of work in line with the core competencies and 
experience of our team which is tremendously alluring, however 
 On the other side presents a number of intolerable risks for GeoSolve in the long term and should be 
largely avoided as a result. 
There are a number of lessons learnt after analysing the Canterbury rebuild which will be of use to those 
in similar situations: 
 You should not always act in haste or vigour (which may appear contrary to logic at the time),  
 Events which appear to provide opportunities on the scale the rebuild has offered require close 
scrutiny, as 
 A short term abundance of perceived workflow can leave the company bloated to a scale it cannot 
sustain in the immediate future, when realistically 
 It can expend less energy by avoiding a highly competitive market, and focus on filling gaps which 
have opened elsewhere for longer term prosperity. 
8. Internship tasks 
A consulting role as a graduate geotechnical and hydrological engineer was completed and constituted 
over 1/3 of the total allocated project time. This was important to aid the core services offered by 
GeoSolve, helped with project efficiency and cash flows, and meant the company was not burdened with 
an additional cost over the projects life, i.e. was cost-neutral. 
Most projects had short durations and meant a total of 56 projects were worked on with various levels of 
involvement. The budgets typically ranged between $3,000-$20,000 and were completed within three 
weeks of fee proposal acceptance.  
These tasks generally tied in closely with the MEM learnings and comprised aspects of: 
 Project Management of 30 projects  
 Direct client engagement and liaison on a large number of projects 
 sub-contractor engagement and management 
 Drafting 23 fee proposals 
 Site work on 23 jobs including supervision of sub-surface investigations, construction 
monitoring etc. 
 Report/Technical Input such as data analysis and design  
 Creation and issue of 43 consultant reports  
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The following partnerships have been established as a flow-on of this work: 
 Bob Hall – RJ Hall & Associates Ltd. Bob is a professional engineer with 30 years’ experience in 
hydrologic and hydraulic engineering, floodplain and high country river management, and various 
catchment, dam and irrigation consulting work, and worked alongside Graham Salt (GeoSolve 
Director) over this time. Bob is a sole trader and much of his lower-end work is better suited to a 
graduate.  
 James Molloy – Terra MDC Ltd. James is also a sole trader and works closely with Bob Hall and 
provides support as senior geotechnical engineer on many of his projects. James has worked 
oversees alongside Colin Macdiarmid (GeoSolve’s senior geotechnical engineer). 
The mutual partnership between these traders is beneficial to both parties as follows: 
 The need for junior support is satisfied and Terra and RJ Hall have become more proficient in time 
management 
 The work equivalent to one full time equivalent (1FTE) at the graduate level, and senior review and 
input to GeoSolve 
 Diversification of GeoSolve’s capabilities into areas of small dam design for farm irrigation  
 Mentorship from respected seniors for the graduate, namely in respect to water resources, 
hydrological and hydraulic engineering out of expertise for senior GeoSolve members. 
8.1 Learning points 
There are a number of practical lessons that were learnt from these internship tasks as a significant 
amount was learnt. Some of the main points were: 
 High-end sophisticated analyses cannot be substituted for local and historic experience, 
 Realism overrules detail when it comes to practicality, 
 How to converse and deal with contractors on site by collaboration and mutual respect, 
 Expectations between clients varies substantially and approaches should be tailored  to suit, 
 Transparency is fundamental and helps to build trust and dependability with clients 
 Reputation is earned and built by sweat, 
 Personal contacts are vital to winning the vast majority of our projects, i.e. it’s not WHAT you know, 
what WHO you know (but you still need to know what you’re talking about), 
 Know what you know, and know what you don’t know (and be honest about it), 
 Initiative or common-sense aren’t as widespread as you might think and are rewarded when taken , 
 The only stupid question is the one that isn’t asked, so as a lot of them. 
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8.2 Personal reflection 
Upon reflection the project was a great learning experience. Whilst practicality laced with theory 
appeared a common theme in the MEM, it is not until you apply the learnings when you realise how 
much you have learnt.  
GeoSolve is small and new, and I found the wide breadth of knowledge learnt to be a true asset to the 
start-up. I found there to be aspects from all papers which could be taken and applied to the new 
business. A small company was good for gaining immediate responsibility and I was offered 
opportunities other engineers may not have the chance to complete until years down the track; I 
immediately became the company’s marketing manager, was a head lead in establishing a number of 
partnerships, and a project manager on projects in-line with my technical expertise. In these respects 
and more I believe the MEM has provided me with the initiative and knowledge to be left to my own 
devices and not be require the babysitting and shadowing other graduates may experience.  
Seeing a project from cradle-to-grave is a rewarding experience, and means you can put your personal 
touch on it.  
I noticed many of the senior engineers had similar approaches and ideologies to what was taught in 
lectures, which must have arisen from experience rather than teachings. This validated much of the 
coursework for me.  
I also noticed how many of the engineers in the office have the typical engineering ‘geeky’ brains and 
often get bogged down in details - a common characteristic in many engineers I think. In this respect the 
marketing and commercialisation modules were fundamental in thinking about practicality and seeing 
everything from the perspective of the client. 
9. Summary 
 GeoSolve has in effect been purchased as a going concern with work in progress (WIP), and has close 
to 20 years of financial and operating records available as Tonkin & Taylor Otago; 
 The first 4 months of GeoSolve operating have been extremely positive with high workflows, robust 
cash flows, an improved turn-around of projects, improved yield on projects and an encouraging 
outlook for future work; 
 Completing the entire corporate re-engineering from an international company into an independent 
company with local slope has been an onerous but rewarding task. It has enabled an business model 
that presents the following benefits; 
I. Shortened communication pathways between staff and clients,  
II. Service to clients becoming more effective,  
III. No dependence on a national office for support,  
IV. More regional experience is gained when all work is held in-house,  
V. Improved operating margins,  
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VI. The application of a business model more relevant to the regional market,  
VII. Higher degree of flexibility for pursuing new work streams and new business relationships  
 The use of WorkflowMAX and XERO has enabled efficient work scheduling and streamlining of 
timesheets and invoicing and a considerable reduction in overhead burden but most importantly has 
greatly reduced the billing period; 
 Expertise across the office is varied and junior support is required on most projects for proficient job 
management. To overcome geographic dispersion a number of initiatives have been actioned, such 
as weekly workload meetings between the offices and regular staff rotations (mostly of juniors) 
between the offices; 
 GeoSolve is a small organisation and this causes it to have a significant risk from the reliance on senior 
members for their core capabilities and relationships. Several of these key staff are approaching 
retirement. Developing technical depth via up-skilling younger talent is assessed to be an appropriate 
mitigation strategy; 
 GeoSolve has a strong competitive advantage from its long established comprehensive and 
unparalleled geological knowledge of the lower half of the South Island, which is fundamental in the 
industry; 
 The objective of GeoSolve is to lead in the field of geotechnical engineering, engineering geology, 
hydrology, and pavement testing and design throughout the lower South Island. A detailed 
breakdown of the critical success factors in accomplishing this objective are presented in Table 2; 
 The company is operating in a small market with a predominance of small to medium scale projects 
requiring considerable degree of flexibility and responsiveness. The market is demanding on price and 
larger consultancies are challenged to meet this; 
 Much of the business’ risk is out of our control and described in detail in section 7.3; 
 There is a distinct difference between the functional and investment requirements of the 
Pavements and Geotechnical divisions. Each carries individual benefits and risks and their strategy 
and approach must be adapted to suit; 
 An assessment of the Pavement testing Industry indicates there to be significant changes within the 
industry which will have a direct impact on how this division will operate in future; 
 The Canterbury Earthquakes and associated publicity of geotechnical issues have been favourable to 
our industry. There are substantial risks corresponding to this influx of rebuilding work and indicate 
that focussing our energies towards this short term and highly competitive market could be 
problematic.  We are able to almost entirely satisfy our workflow requirements within our regional 
market. All of these aspects have been discussed in detail; 
 The completion of a consulting services internship as a graduate engineer has been beneficial to the 
student and company in a number of ways. It has helped with project efficiency and cash flows, and 
meant the company was not burdened with an additional cost over the project’s life. During these 
tasks a number of partnerships have been established with local sole traders, a move which has 
benefited those parties involved. 
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The spinoff of GeoSolve from T&T has been extremely beneficial for its employees and have been verified 
by over four months of operational success. Its workloads are positive and the short-term outlook shows 
promise as the GeoSolve name spreads. Future work streams are showing encouraging signs and will be 
explored in depth once the current rush of work stabilizes. The pavement division is likely to require 
substantial investment in future but has a higher opportunity to innovate and grow when compared to 
the geotechnical division. The Canterbury rebuild presents a high potential work yield in the short term 
but accompanying this are significant risks. 
Overall the project has been extremely valuable for both the company and student. The MEM learnings 
have been directly applied to the case study of GeoSolve’s establishment and show the relevance of the 
course for this purpose. GeoSolve has received continuing advice throughout the duration of the project 
as well as an autonomous graduate, both of which have been valued; the student has gained valuable 
insight into the typical steps required to successfully launch a new consulting firm among a myriad of 
practical experience.  
11. Recommendations 
1. Schedule six-monthly employee competency evaluations (to be undertaken by a nominated 
director) and update their share eligibility using Equation 1. This is to ensure staff are rewarded for 
their contributions to the company, charge out rates are kept relevant, and staff are incentivised.  
2. Appoint the most appropriate Group Managers for: 
o Head Office/Costal Otago Geotech (recommend Ciaran Keogh or Colin Macdiarmid), 
o Lakes/Southland Geotech (recommend Fraser Wilson or Paul Faulkner), 
o Pavements (recommend Graham Salt or David Stevens). 
3. Rationalize staff levels and placements to mitigate the effects of geographic disparity via: 
o Weekly Monday meetings for work allocation, 
o Rotating Junior staff between offices for lower level support makes fiscal sense, 
o Rotating relevant staff to Christchurch as subcontractors to T&T and EQC. 
4. Develop a targeted training regime for up-skilling junior staff for the mitigation and eventual 
elimination of our current over-reliance in some senior member’s technical skills. This should be 
focused to times of quiet operations and take into account the recommendations provided in 
Section 4.2. 
5. Use Table 2 as a framework towards succeeding in our objective of competing successfully in our 
fields of expertise within the lower South Island. 
6. Focus our marketing efforts locally to establish a base-load workload, rather than towards the 
extremely competitive Christchurch rebuild. Some high-yield opportunities in Christchurch could be 
selectively perused, however consolidating our position within Otago is more important. 
7. Turn the Pavements division into a subsidiary company, or provide greater transparency to the risks 
associated with the Pavements industry in comparison to the Geotechnical operations. 
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APPENDIX A:  
Supplementary Information 
Restraint of Trade 
Geosolve retains a formal operating relationship with its former parent company (Tonkin & Taylor) 
which defines restraints to trade as a condition of the sale that recognises the right to operate in 
segments of the market unavailable to the parent company.  The restraint to trade also protects the 
new company from direct competition from its former parent in its regional market. The formal 
relationship also envisages the restraint to trade being moderated by an on-going opportunity to work 
for the former parent as either a subcontractor, agent or by direct secondment of staff for specific 
projects.  It is envisaged that in return the new company will actively seek projects for the former parent 
company and will rely on it for support and expertise. 
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EXAMPLE 1 SUMMARY REPORT FOR MEETINGS AND LITERATURE REVIEW 
 
Mass movement: slope instability where movement of a significant volume of soil and/or rock as 
indicated by number, length, width and pattern of cracking. This does not include any shallow 
deformation (such as retaining wall failure of movement of earth fill). 
 
The four stages of the GNS reporting, their purpose, and my short summary: 
 
I. Stage 1 (which was just released):  
Essentially a slope-stability and hazard analysis. Prioritizes the need for further investigation, 
planning infrastructure and recovery, and consenting. We have a lot of knowledge in Class I areas 
particular (see map 2 below). Important to note the knowledge gaps in report, 1) Greenfield sites 
have not been accessed in the same detail as current urban areas, 2) Currently limited 
understanding of toe slump mechanisms (such as Vernon tce). Recommends an interim measure 
(before full investigations are commenced) for council to monitor surface movements, and create an 
emergency management plan. 
 
Other info from the council in relation to this: 
Council has stated they will put in place the recommendations of this report immediately – time of 
the essence is key here. Council has an obligation to identify and mitigate hazards under the RMA 
1991. The owners have been told which areas they area they are in, and will need a class-detailed 
site-specific geotech investigation done (on their own accord and pocket) if they need a building or 
resource consent. Council are not planning any remedial work for mass movement areas (apart from 
infrastructure work). S124 notices remain in effect until April 2016.  
 As consultants, we are able to obtain specialist council information relating to each property if 
needed.   
 
II. Stage 2 and 3 reports (biggest opportunity):  
Will present technical findings of the geotechnical work undertaken into some of the preliminary 
class I areas – which we have a lot of knowledge about and is the greatest potential for new work.  
III. Stage 4 (ongoing potential work): Nature and significance of toe slumps in class II and III areas. 
Study planned for 2014. 
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The three classes of relative hazard exposure relate to priority of further investigation, and exposure to slope 
instability. Triggering events are based on a 1/500yr (i.e. ULS for residential developments, importance class 2), 
seismic, rainfall or other event.  
 Description of Hazard for mass 
movement 








Potential loss of life, mostly cliff 
collapsed and are red zoned (i.e.   
section 124’s - where we have worked 
extensively). Special care taken for 
demolition. 
 
Failure mechanism = loess; loess on 
rock; and rock failures. 
 
High - field mapping, 
subsurface investigations 
(Test pits, BH’s, CPT’s), rock 
and water modelling, hazard 









May affect critical infrastructure and 
severely damage homes, but no loss of 
lives at risk. Owners are able to 
demolish their house in these areas, 
but due care needs to be taken. 
 
Failure = Loess slumps. 
Intermediate, Future 
Planned -  standard geotech 
investigation: guidance for 
foundation, infrastructure,  





Class III Potential for minor damage and 
infrastructure.  
 
Failure = Loess slumps. 
 
Lowest - Same as class II if 




Existing and new 
builds 
Appropriate geotech assessment within the mass movement zones, water flow analysis 
(sub-surface and surface), design and construction of reticulation network for ground 
displacements 
   
Rapaki 
 Nelson? office in charge of area 
 Minor fieldwork 
 Some knowledge 




 Nelson? office in charge of area 
 Minor fieldwork 
 Some knowledge 
 Team: Josh, Blair, Stu, Eli 
 
Avoca 
 Minor fieldwork 
 Some knowledge 
Hillsborough 
 Minor fieldwork 
 Some knowledge 
Centaurus 
 Minor fieldwork 
 Some knowledge 
 Team: Josh, Blair, Stu, Eli, Laura 
Ramahana 
 Minor fieldwork 
 Some knowledge 
 Team: Josh, Blair, Stu, Eli, Laura 
Major Aitken 
 Minor fieldwork 
 Some knowledge 
 Team: Josh, Blair, Stu, Eli, Laura 
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 Extensive fieldwork – site specific and 
global, incl. test pits, piezo’s 
 Factual report (issued) 
 Interpretive report (not issued) 
 Team: Josh, Blair, Stu, Graeme, Graham,  
Eli, Laura, Mark 
 
Defender Lane/Egnot Heights 
 Extensive fieldwork – site specific and global, incl. test pits, 
BH’s, piezo’s 
 Factual report (issued) 
 Interpretive report (not issued) 
 Team: Josh, Blair, Stu, Graeme, Graham, Eli, Laura, Mark 
  
Richmond Hill 
 Extensive fieldwork – site specific and 
global, incl. test pits, piezo’s 
 Factual report (issued) 
 Interpretive report (not issued) 
 Team: Josh, Blair, Stu, Graeme, Graham,  
Eli, Laura, Mark 
 
Clifton Tce 
 CHCH office in charge of area 
 Minor fieldwork 
 Some knowledge 
 
Maffeys Road/La Costa Lane 
 Extensive fieldwork – site specific 
and global, crack mapping, etc 
 Factual report (issued) 
 Interpretive report (not issued) 
 Site specific reports (not issued) 
 Team: Josh, Blair, Stu, Graeme, 
Graham, Eli, Laura, Mark 
  
Balmoral Lane /Glendevere Tce 
 Extensive fieldwork – site specific and global, incl. 
test pits, BH’s, piezo’s, crack mapping, etc 
 Factual report (issued) 
 Interpretive report (not issued) 
 Team: Josh, Blair, Stu, Graeme, Graham,  
Eli, Laura, Mark 
 
Quarry Rd 
 Minor fieldwork 




EXAMPLE 2 SUMMARY REPORT FOR MEETINGS 
 
Hi All, 
MY THOUGHTS ON DRILLING GEAR AS FOLLOWS: 
 
Shallow investigations 
Current approach is Scala & Handauger 
I propose we use a hydraulic rotary drill in order to extract a core to 2.5 m depth 
We would run drill off our existing power pack 
We would get a core barrel with catcher same concept as sonic drilling then adapt the hydraulic rams 
used for the DCP to extract the barrel 
Then box up and take back to the office to log 
Gear would come from the US….5-6k would probably get us set up 
I see this used for jobs in the 1.5-4k range 
This would replace hand auger investigations 
 
Deep investigations 
Rotary drilling with a machine much the same size as the DCP which accurate cutting already own 
I see this being used for deep investigations in conjunction with the DCP 
Accurate cutting was talking of buying the gear to fit their existing concrete cutting rig which would 
give us a core to around 15 m 
I see this being used mainly for liquefaction assessments 6-15 m depth in conjunction with the DCP 
Accurate cutting think they will purchase the gear if we use it enough – close to 5k I think 
Essentially they would work as a drilling contractor – box the core and deliver it to us 
I see this being used predominantly for residential development and investigations in tricky spots 
(existing buildings) where we can’t do CPT/BHs 
Where we are doing DCPs (i.e. for a liquefaction assessment) this would replace test pitting so the 
800 going to the excavator contractor would go to accurate cutting. 
We need to see what the cost will be and also how long it would take.  
I see this used for jobs 6-10k range 
Conclusions 
 
 I don’t see TP’s, BHs or CPTs being replaced by the above. 
 I think the above may provide additional information in certain cases – Soil sample in 
conjunction with the DCP – refine analysis – better ground model 
 Should be more cost effective than what is currently being done – Replace Hand auger. 
 We need to keep in mind we are not a contractor and think for that reason we should stay 
away from expensive specialist drilling gear – let others take the risk.  
 
Eli 
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Table 3. Typical tasks undertaken during the establishment of Geosolve Ltd 
Particular Process Special Considerations 
CRITICAL:  The first step is to consult directly with a lawyer and account THAT YOU TRUST about the 
proposal - you will be spending a lot of time with them throughout this process.  
Initiate demerger Thorough consultation 
between parties (parent and 
purchaser) and construct a 
fair strategic alliance. Good 
to have a fair idea of the 
proceedings prior to 
incorporating new company 
 expectations of both parties explicitly 
described 
 Terms of operation and non-compete 
clauses 
 Parent company support and easement 
period 
 Payment schedule for purchase  
 Overlap of work in progress (WIP) after 




Elect management staff and 
board of directors and draft 
a constitution 
 Link to shareholding structure 
 Company operations and decision making 
and the ability of members 
 Can place interim director until company 




It is good faith to consult 
with each staff member 
throughout the entire 
transition 
 Register as an employer with IRD 
 Transfer of a substantial amount of 
accrued holiday pay debt onto the new 
company balance sheet  
 Easiest to (initially) keep as close to 
previous conditions until later 
Company 
Incorporation 
Reserve a company name 
and apply to the company’s 
office for incorporation. 
Sundries such as IRD, 
insurance, etc. can now be 
applied for 
 Needs a director, single share and 
shareholder 
 Check domain names 
 ACENZ & IPENZ memberships transferred  
 Public liability insurance 
Corporate 
Documentation 
Create plans:  business, 
strategy, exit, marketing plan 
 Sets the motivation and provides   
 Should be brief and to the point, detail can 




Stocktake all property, plant, 
and equipment and provide 
replacement value for 
acquisition cost (from 
parent) 
 Valuing intangible assets 
 Apportionment and valuation some items 
(i.e. software network licences) 
 Disparity between present value and 
replacement value 
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Identify new assets 
requirements 
Quantify disparity between 
current assets and new 
required, working inventory, 
signage etc. Urgently need to 
establish a replacement IT 
system and resolve licences, 
hardware and connectivity 
and anew phone system.  
Need to establish a digital 
presence. 
 
 Changes in requirements 
 Services you previously took for granted 
with parent (i.e. large IT team, well-
established asset base)  
 Modern companies rely heavily on their IT 
systems, and is a difficult task to establish 
for a new company 
Administration Establish a bank account, 
credit cards, new accounts, 
set precedents for generic 
tasks, etc. 
 The new requirements as a smaller firm 
 Certain aspects are better to farm out 
externally (selected on capability, 
resilience/security of service, and cost) 
 and only routine administration be kept 
inside the company  
 Remove levels of redundancy in systems 
where possible 
 A higher turnover of small value projects 
requires diligent admin and has more 
chance for bad debtors 
Shareholdings Identify capital (working and 
initial expenditure) 
requirements and 
apportionment of shares 
 Initial shareholder allocations difficult to 
change once in operation 
 Creating a fair and adaptive shareholder 
eligibility rule 
 Think about provisions in the event of 
early exits   
 Sweat equity 
Rebranding Logo, business cards, report 
headers, website, emails 
 Engaging specialist consultants is highly 
recommended and saves a lot of hassle 
Procedures Develop standard 
procedures, templates for 
tenders, reports,  
 Retained intellectual property (i.e. 
archiving of previous templates) 
Publicity release Inform clients (existing and 
potential) via mail-outs, 
advertising etc. 
 Ensuring the clients understands the 
change is a positive move and the range of 
professional services offered has not 
decreased as a result 
These steps are iterative, once these steps are completed and the company is in operation it would 
be prudent refine the steps above.  
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Forces Consideration Risk Level* 
New Entrants 
(into Otago market) 
 Customer loyalty 
 Good for sole-trader with good connections 
 Non-populous clientele 







 Price sensitivity of low-med projects means stringent 
budgets and margins 




Substitute Products  High number of small Geotech consultancies operating 
in NZ (and could venture south if work dries up north) 
 Some clients have a high propensity to select the low 
cost option over the most knowledgeable (i.e. low 





Supplier Bargaining Power   Preferential tendering to some consultants (bias) MED 
Existing Rivalry  Saturated post-earthquake chch market 
 External consultants only tender for the bigger projects 
HIGH 
MED 
*Risk level to Geosolve’s market share 
Figure 1. Porters Five Forces. Source: Michael E. Porter, (January 2008), The Five 
Competitive Forces That Shape Strategy. 
Table 4. A summary of porters five forces for geotechnical engineering in the lower south island 
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- High quality 
goods




- Limited scope for 
upskilling
- Small size limits 
projects










entering into our 
market
Figure 2.SWOT Analysis 
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Table 5. PESTLE ANALYSIS: (macro-environmental factors used for environmental scanning) 
PESTLE Key points 
Political 
 
 Both the Dunedin City Council (DCC) and Invercargill district council are 
reviewing their district plan and re-tendering for their professional services 
contracts 
 DCC replacing much of their piped infrastructure network over the coming 
years, as well as engaging us for higher geological risk assessements 
 Changes to the building code following the Christchurch earthquake 
 Areas with high geological risk (i.e. Queenstown and Moeraki) require our 




 Economic boom expected for the new Zealand economy in 20142 
 High cost of housing driving up new development 
 Insurance companies require Geotech investigation to insure buildings now 
 By spending more money on the initial investigations, we are able to provide 
clients with possibly cheaper design alternatives because designs based on little 
information typically need to be overly conservative. On the flip side, some 
customers would rather just spend the money outright rather than engaging us 
more.  
 Seeing a big push for irrigation from farmers as farms convert from sheep/beef 
to dairy resulting in a heightened requirement of irrigation. These projects 
typically require dams, conveyance channels, and other geotechnical services.  
 By spending more money on the initial investigations, we are able to provide 
clients with possibly cheaper design alternatives because designs based on little 
information typically need to be overly conservative. On the flip side, some 
customers would rather just spend the money outright rather than engaging us 
more 
Social   Chch devastation exemplifies the requirement for Geotech engineers 
 Population growth of central otago towns (queenstown, Cromwell etc) is seeing 
a high requirement for housing and holiday homes 
Technological  New technology and software increases our capabilities via higher forms of 
analysis and understanding of in-situ conditions 
 New design solutions are required for more complex developments and building 
specifications 
Legal  Legislative changes about the needs for geotech investigations prior to building 
(for the chch rebuild this is mandatory) 
 Changes in compliance for older buildings require retro-fitting to reach current 
building code 
Environmental  Local gold mine been granted consent for a further 30ha to mine. Professional 
geological and geotechnical services are required and within our capability 
 Deep see oil and gas prospecting off the coast of Dunedin scheduled for 2014 
 
  
                                                          
2 http://www.stuff.co.nz/business/industries/9560760/Welcome-to-the-boom-of-2014 
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4.1 Overview: According to the insurance council of New Zealand, the Canterbury earthquakes have “been 
the most destructive and expensive catastrophe events in New Zealand Histroy”1 and are estimated to 
cost Insurers, EQC and local governments $40billion1. There has been anecdotal evidence that there 
were originally 28 registered geotechnical engineers in pre-earthquake Christchurch. This number has 
increased to over 10 times currently.  This tells us that the city cannot long-term sustain such an 
increase. Land owners are required to get their own geotechnical professional to undertake modelling 
for the design of any planned rock protection structure.1 Consultant needs to be able to demonstrate 
that the life risk can be reduced as a result of constructing these structures. 
4.2 Our Distinction: Our previous involvement on earthquake related work under Tonkin & Taylor, namely 
in the port hills and those suburbs of Christchurch where land damage is most prevalent, provides us 
with in-depth knowledge unknown by many rival consultancies. Through previous work with the EQC 
Land Damage Assessment Team, we are familiar with engineering geology and geotechnical engineering 
issues in the Christchurch area, particularly in relation to land stability on the Port Hills. A recent GNS 
report1 identified many areas of the Port Hills requiring in-depth investigations where we have intimate 
knowledge, and are one of the leading consultancies in New Zealand able to offer these services. 
4.3 Recommendation: Although the sheer size of potential work is alluring, our commitment to work on 
the Canterbury rebuild should not disable us from totally services our clientele further south. A more 
sensible approach is to initiate a rotation schedule whereby Geosolve has a constant presence of one or 
two staff (either at the graduate or mid-range level, with review of senior staff remotely) working in 
Christchurch work to build our repertoire and client base. 
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Roads are among the most important public assets in many countries. Poorly maintained roads constrain 
mobility, significantly raise vehicle operating costs and increase accident rates. With differing construction 
methods and often complex deterioration mechanisms it is paramount that rigorous testing is initiated to 
quantify the structural capacity and remaining life of pavements.  
Previous years have seen the focus of pavement engineering shift from design and construction of new 
highways to preventive maintenance and rehabilitation of existing infrastructure. The flow-on effect of 
this is the need for rapid conditional censuses of roadway conditions to optimize facility, road operability 
and efficiency while minimizing life-cycle costs. 
The most common methods in use today are destructive testing, visual surveys, and stationary non-
destructive testing such as the outdated Benkelman Beam method and the Falling Weight Deflectometer 
(FWD). As more roads connect the modern world and old ones deteriorate, the demand for high speed 
monitoring of pavement life becomes desirable, resulting in a market pull for real-time road networks 
conditional surveys and a fundamental shift towards high-speed data acquisition. This results in devices 
such as the Falling Weight Deflectometer (FWD) being replaced by rapid highway-speed non-destructive 
devices such as the Rolling Weight Deflectometer (RWD) and the Traffic Speed Deflectometer (TSD). These 
devices are favourable over stationary methods as they can produce a continuous data sequence, have 
the potential for a high production capacity and spatial coverage, and do not have the need for road 
closure or traffic management. 
The TSD is the most promising device and six exists across the globe. The units were assessed as being still 
in the early phases of development and not ready for commercialisation. Pavement testing s-curves 
identify the current overlapping of the new TSD (useful for rapid screening of large lengths in relatively 
short timeframes) which could compliment the trusted FWD (to be used as discrete high-value data 
testing, and a validation/calibration tool). 
The benefits of the methodology are compelling but not proven in depth. Further direction, more robust 
testing, and a streamlined coordination strategy are needed to prove their validity. The limitations of the 
TSD are not alarming and largely relate to its infancy - there have been expressed concerns from the 
pavement community as a result. The robustness and repeatability of the units are still being trialled. As 
with most new technologies, TSD can be seen to have high threat risks from a number of avenues, and 
numerous market considerations relate the pavement industry. 
Economically, the units are costly and require large commitments from clients, usually local authorities, 
who will need to guarantee at least 25,000 lane-km of network to be tested per annum. New Zealand’s 
highway system does not meet this requirement and not assessed to be a good candidate for a purchasing 
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a TSD for use on our roads. It is therefore paramount to partner with local Australian districts if we are to 
see this technology reach our shores. 
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Roads are among the most important public assets in many countries. Poorly maintained roads constrain 
mobility, significantly raise vehicle operating costs and increase accident rates. With differing construction 
methods and often complex deterioration mechanisms it is impractical to estimate the remaining useful 
life of these pavements without some form of testing. 
As is the case in most countries, the road networks are provided and maintained by the government. Large 
budgets dictate the need for quantifying those area’s most appropriate for allocating resources.  
In recent years the focus of pavement engineering has shifted from design and construction of new 
highways to preventive maintenance and rehabilitation of the existing infrastructure. Traditionally a 
highway maintenance program is based on a visual conditional survey and, to a lesser extent, on 
appropriate in-situ tests. Often by the time symptoms of deterioration are visible, major rehabilitation or 
reconstruction is required. If the onset of deterioration can be measured accurately in the early stages, 
the problem can be resolved or stabilized through preventive maintenance. This is where conditional 
surveys of the pavement conditions are paramount. 
Pavement testing technologies are developed as rapidly as modern pavements are; it makes logical sense 
that as further information about pavements is acquired through research and development, so too must 
the technology used to assess them. 
A new line of testing apparatuses has been recently developed to complete these surveys at higher speed 
and resolution than stationary machines in-use. The purpose of this report is to evaluate one of these 
technologies, the Traffic Speed Deflectometer (TSD), and ascertain its likely impact on the way we test 
pavement conditions in New Zealand. 
1.2 The history of pavement testing 
While the first forms of road transport were used during the Stone Age3, the modern version of the sealed 
road system was not seen until some thousands of years later in the early 18th century.  
The first widely-accepted method of non-destructive testing was invented by A.C.Benkelman in 19524. 
Benkelman’s theory of evaluating flexible overlay using deflection techniques forms the basis for most 
modern systems, and numerous adaptions of his historic ‘beam’ model are still used today. Deflections 
                                                          
3 http://en.wikipedia.org/wiki/History_of_road_transport 
4 Visser, Ir.A.F.H.M. (2000), Towards a Mechanistic Analysis of Benkelman Beam Deflection Measurements 
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provide valuable information about the in-situ structural parameters of pavements. While these methods 
are still valid and common in many countries, they have largely been superseded by other methods. 
Historically there has been significant investment made in building road and rail links in Denmark, and is 
one of the world leaders in developing innovative pavement testing technologies as a result.  
One example of is when the Danish professor Thagesen developed the idea for a Falling Weight 
Deflectometer (FWD) in 19645. This apparatus was the first to enable the full evaluation of the physical 
properties of a pavement. The data was primarily used to estimate the structural capacity for overlay 
design and to determine if the pavement was being overloaded6. The FWD is by far the most common 
testing method in use today. As a knock-on the Lightweight Deflectometer (LWD) was developed a short 
time after. The seismic pavement analyser (SPA) was also developed as a substitute, but was discontinued 
shortly after commercialising.  
As more roads connect the modern world and old ones deteriorate, the demand for high speed monitoring 
of pavement life becomes desirable. Recent technological advancements have resulted in the 
development of continuous deflection measuring devices, also called continuous deflectometers, which 
can provide better spatial coverage than static devices such as the FWD while requiring little to no traffic 
management. The first of which is the Rolling Weight Deflectometer in 1998. Shortly following was the 
development of the doppler-based Traffic Speed Deflectometer (TSD) by the Danish company Greenwood 
Engineering in 2000. Specialist equipment has also been developed for specific requirements, and has 
only been described where appropriate.  
Figure 1 below provides a timeline of the most relevant techniques and their introduction dates.  
  
                                                          
5 Bohn, Axel. O. The History of the Falling Weight Deflectometer (FWD) 
6 http://en.wikipedia.org/wiki/Falling_weight_deflectometer 
2000: Traffic Speed Deflectometer (TSD) 
first invented by Greenwood Engineering 
Figure 1. Timeline of the dominant designs of pavement analysis apparatus 
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1.3 Market drivers 
Conditional censuses of roadway conditions are required to optimize facility, road operability and 
efficiency while minimizing life-cycle costs. Periodic evaluation is essential for optimum planning of road 
maintenance and rehabilitation regimes and enables government bodies to make good fiscal sense of 
large but stringent budgets. The penalties for disruptions to road users are high. 
Urgency of the design, highway importance, value of the project, and availability of non-destructive tools 
all influence what testing is performed. Common methods of evaluation include destructive testing such 
as core-sampling and test pitting, and stationary non-destructive methods typically measuring the 
pavement response to an applied load such as the Benkleman beam and Falling Weight Deflectometer 
(FWD). Visual surveys also complement these. It is well known that stationary methods of analyses are 
ineffective at undertaking rapid large scale censuses.  
Recent times have seen a market pull for real-time road networks conditional surveys, resulting in a 
fundamental shift towards high-speed data acquisition7.  
Speed is perceived as a critical characteristic even if it means sacrificing some accuracy. 
The Traffic Speed Deflectometer (TSD) developed by Greenwood Engineering in Denmark is one of the 
first generation of solutions claiming to provide this service.  
2.  Pavement Testing 
2.1 Industry standards 
Table 1 provides a systematic breakdown of the most common technologies in use today and includes 
their respective description, benefits shortcomings a as well as a rough order of cost for the equipment. 
  
                                                          
7 Diefenderfer, Brian K. (2010). Investigation of the Rolling Weight Deflectometer as a Network-Level Pavement 
Structural Evaluation Tool. 
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8 http://classes.engr.oregonstate.edu/cce/winter2012/ce492/Modules/09_pavement_evaluation/09-5_body.htm 
9 Site Traffic Management Supervisor (STMS), i.e. traffic control during testing as the tests are completed in a stationary (or very slow) position  
10 Note there is also a portable version termed the Lightweight Deflectometer (LWD) also in use 






Coring sample from roadway and testing in a 
laboratory 
-No Specialist equipment 
required 
-Costly  
-Time consuming  


























Measurement is made by placing the tip of the 
beam between the dual tires of a truck and 
measuring the pavement surface rebound as the 
truck is moved away. The pavement response 
relating to loading is measured in the case of the 
deflectograph, and unloading in the case of the 
Benkleman Beam. While these methods are still 
valid, they have largely been superseded by other 
methods. 
-Low cost 
-Easy to use 
-Slow  
-labour intensive  
-Limited Data retrieval 
-Requires STMS9  






A trailer mounted apparatus which imparts a load 
pulse to the pavement surface which simulates the 
load produced by a rolling vehicle wheel. The 
‘deflection bowl’ response of the pavement is 
measured with a set of precision geophones at a 
range of set distances from the loading plate. 
-Widely accepted and 





-Discrete Locations only 












Similar size and concept as the FWD: Digitally 
records surface deformations induced by large and 
small pneumatic hammers which generates both 
low and high-frequency vibrations. Also comes in 
portable, handheld version. 
-Easy to operate 
-Minimal data post-
processing required) 
-Comparably high data 
acquisition and 
correlations available 
when compared to FWD 
-Requires STMS7 
-Minimal spatial coverage 
(from 0.3m up to 30m) 
-Long-term reliability of 
componentry is not 
confirmed 
Single developer has 
discontinued trailer units 
soon after 
commercializing. Portable 
handheld units available. 
Table 1. Summary of current pavement testing methods 
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11 Andren, Peter. (2006). Development and Results of the Swedish Road Deflection Tester. 
12 ROMDAS. (2011). ROMDAS-LCMS Laser Crack Management System 
-limitations of device 























Truck or trailer mounted device that uses spatially 
coincident lasers (mounted on a beam under the 
trailer) to measure the distance to the unloaded 
pavement surface. The deflection itself is 
calculated by comparing the high-frequency laser 
scanned profile in the road surface as the RWD 
moves forward at speeds of around 80-90km/hr. 
Up to 40 laser sensors are equipped in the case of 
the Swedish road deflection tester (RDT)11. 
-Rapid Method suitable 
for road network 
censuses 
-Good for pre-screening 
for further investigation 
-Negligible traffic delay 
-Can test 300- 
500km/day 
- Method creates 
extremely large data sets  
- Intense post-processing 
of data required  
- Comparison with FWD 
shows some scatter, 
especially at smaller 
deflection values 
In the research stage.  





Purpose built articulated truck-trailer unit 
measuring pavement deflection velocity using 
Doppler lasers at speeds of up to 90km/hr.  
 
(Described in detail in 
Section 3) 





















Uses laser line projectors, high speed cameras and 
advanced optics to acquire high resolution 3D 
profiles of the road12. The data is used to retrieve 
information about rut-depth measurements, 
texture data, and roughness profiles. 
 
-High speed acquisition 
including real-time data 
display 
-No analyst required to 
process data 
-Application limited to 
pavement cracking 
distress mechanisms  
-Surface cracking does 
not necessarily indicate 




Laser and accelerometer to measure the profile of 
the road at highway speeds with high accuracy. 
-Portable 
-Low cost 









A freely-rotating fifth wheel is mounted and placed 
at an angle while the road surface is wet using a 
controlled jet of water. Transducers measure the 
-Industry standard  
-150-180km/day can be 
surveyed 
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sideway force generated by the frictional 
resistance to skidding of the truck travelling at 
50km/hr.  
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A category map was used to graphically represent the different classes of testing and their usefulness in 
pavement analysis. The category concept helps to anchor the idea’s feasibility in the market landscape 
relative to more familiar alternatives13. 
The x-axis represents the usefulness of data retrieved with the y-axis being spatial coverage.  From Figure 
4 it can be seen the most prevalent market need is for high data retrieval at a large spatial coverage. 
Continuous deflectometers show the most promise at delivering this need. 
 
  
                                                          
13 Note the size and position of bubbles represents general market size relative to other categories in the market 
space. 

































Over time as technology is 
evolved and adopted 
TSD/RWD 
The NEED 




        
(Future) 
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3 Traffic Speed Deflectometer 
3.1 General 
The Traffic Speed Deflectometer (TSD) developed and patented by Greenwood Engineering in Denmark, 
is one of the most promising measurement devices able to provide a high speed and continuous means 
of measuring pavement deflections across an entire road network. Devices such as these are favourable 
over stationary methods as they are able to produce a continuous data sequence, have the potential for 
a high production capacity and do not have the need for road closure or traffic management.  
To date there are currently five TSD vehicles operating in: Denmark, the UK, Italy, Poland and South Africa. 
Another two are currently being built for shipment to China and America. The devices were built in 
Denmark between 2000-2013 prior to shipping. The units have come with between four and ten Doppler 
lasers14.  
3.2 How it works 
Hardware  
The TSD measures the pavement deflection velocity using a set of velocity-sensing lasers based on the 
Doppler principle. The setup consists of a custom built articulated trailer instrumented with a series of 
laser sensors within a stiff beam, towed behind a semi-truck – See Figure 3. These are used to measure 
the vertical velocity/acceleration of the pavement at different distances from the TSD’s loaded rear axle, 
while travelling along at traffic speed. Coherence between the lasers is calculated, compared to a 
reference laser, and analysed to form the deflection profiles and allow for parameter calculation.  
 
Figure 3. Cross section of the TSD truck and trailer unit15 
                                                          
14 AUSTROADS TECHNICAL REPORT (August 2013), State-of-the-art Traffic Speed Deflectometer Practice 
15 Greendwood Engineering, (October 16, 2012), FWD User’s Group: Traffic Speed Deflectometer TSD 
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The current units are still in prototype phases, and as it stands there is no standardized analysis approach 
to the data measured by the TSD, and no propriety software has yet been developed by Greenwood 
engineering. Current trials (such as those in Australia during 2010) employ methods of converting the data 
into maximum pavement deflections for direct comparison to readily available FWD data16. Comparisons 
can also be made by creating full ‘deflection bowls’ using numerical integration techniques17.   
It is likely more robust software will be developed as a result of further trials as their methodologies are 
verified.  
3.3 Primary functions 
At a network level the primary functions of a continuous deflection device is to: 
1. To Identify weak (structurally deficient) areas for further investigation; 
2. Differentiate sections for preservation from those likely to require heavier treatment, and; 
3. Provide data to ascertain a structural health index (benchmarking) for incorporation into a 
pavement management service. 
More specifically, the TSD’s core functionality is to provide a rapid screening service to identify weak and 
vulnerable pavements in the road network as a basis for project-level design of rehabilitation and 
maintenance works.  
It can be used for cost estimations such as estimating major rehabilitation and reconstruction budgets 
and the estimation of heavy vehicle pricing or charging for axle mass increases above current legal, or 
agreed limits for calibration of road deterioration models. 
Ultimately these functions would be broadened to provide instantaneous estimation of the remaining 
structural life or traffic load capacity. Further testing and calibration using existing datasets (most likely 
derived from FWD tests, as well as others) will be needed to support this. 
3.4 Benefits 
As discussed, the most prevalent benefits over existing devices are for the rapid, and therefore economic, 
network-scale testing of pavement strength. The TSD has potential to offer a number of testing services 
and as it is fine-tuned, the emergent properties of this technology will become apparent.   
As it currently works FWD’s complete entire surveys themselves – a laborious process that is only scalable 
by way of large spacing between survey points (inaccurate) or by deploying multiple units (costly).  
In the initial stages of roll-out the TSD and FWD supplement each other by utilising the TSD for rapid 
surveying and identify areas for the FWD to prioritize in-depth investigations.  
                                                          
16 Weligamage, Justin et. Al. (2010). Traffic Speed Deflectometer – Queensland Trial 
17 AUSTROADS TECHNICAL REPORT (August 2013), State-of-the-art Traffic Speed Deflectometer Practice 
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Other benefits include18: 
 The potential for higher quality deflection data collection by utilising very short sampling intervals 
(say 20 mm) along the road network to give a more complete understanding of structural 
conditions and improved decision making; 
 The TSD does not incur any traffic control costs because it travels at highway speed. This poses a  
greater advantage for highly trafficked roads and makes it inherently safer than the FWD; 
 It provides a very real heavy vehicle traffic load on the pavement, as compared to a simulated 
response based on a ‘load pulse’; 
 The potential to house other network measurement devices such as the ‘multi-laser profilometer’ 
(MLP) to significantly improve data collection efficiencies while reducing collection costs; 
 The cost of measuring pavement deflection using a FWD device varies depending on the required 
measurement frequency (survey points along the highway), while the cost of using the TSD 
depends on the level of its utilisation; A higher utilisation results in reduced measurement costs 
(provided a high level of annual utilisation of the TSD is achieved). 
3.5 Limitations 
There are Inherent deficiencies accompanying any new innovation, and variability is expected during 
teething stages. It is imperative that all technical issues are resolved and limitations made transparent 
prior to the TSD’s commercialization.  
One shortcoming of continuous deflectometers is they do not currently provide the same detailed 
reference-point information obtained using the FWD. Initial comparisons between TSD and FWD data are 
promising; however the TSD is still in the trial phase and not been vigorously validated. It therefore is 
unknown if the results are repeatable and reproducible – of paramount importance. Working 
relationships between pavement life, the validity of data collected in urban streets (i.e. below the highway 
collection speed at >70km/hr) and new design procedures based on the dynamic features are still not 
established. The TSD cannot be operated in wet rainy conditions19. 
There have been expressed concerns from the pavement community about technical aspects of the TSD 
because of the currently limited knowledge of its characteristics in operation and the quality and 
repeatability of the deflection data estimated16. There are concerns about the mechanical robustness of 
some of the TSD equipment in being able to precisely estimate TSD deflections continuously in a 
repeatable manner. A proprietary software system needs to be created so performance of the TSD’s can 
be benchmarked and their data and analysis methodology streamlined.  
Typically pavement analysis is based on historic comparisons and degradation over time. As the TSD is a 
new technology there will be a phase-in period where historic information is absent. Trends and the 
robustness of time-relationship will emerge over time however. Extensive pavement knowledge and 
historic information of networks will be essential during this time.  
  
                                                          
18 AUSTROADS TECHNICAL REPORT (August 2013), State-of-the-art Traffic Speed Deflectometer Practice 
19 Flintsch, Gerardo W. (2011). Evaluation of Traffic Speed Continuous Deflection Devices 
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4 Technology over time 
4.1Industry trends 
Innovation within the pavements industry progresses hierarchically over time and engages all levels of 
Blooms Taxonomy20. Progression is ‘interactive’ whereby proceeding in a logical sequence through a series 
of functional stages where R&D ‘push’ and market ‘pull’ considerations interact. The TSD (emerging) was 
formed via cross pollination of a few core principles devised initially during the Rolling Weight 
Deflectometer’s (RWD) inception; a then revolutionary design still in the development stages. No flows 
on innovations were found to have directly resulted from the TSD.  
Everett Rogers21 published a book entitled ‘Diffusion of Innovations’, which describes a theory attempting to 
quantify the paradigm shift between obsolete and emerging technologies.  His methodology describes the 
diffusion of an innovation through a five–step process; as it stands, the TSD is between stage 1 
(awareness/knowledge) and stage 2 (persuasion).  
4.2 Competitive intensity 
A ‘Porters Five Forces Analysis’22 readily shows the competitive intensity and therefore attractiveness of 
a market. The five forces in relation to pavements, with specific consideration to the TSD, are described 
in Table 2. The TSD can be seen to have high threat risks in all of the five force areas and is operating 
within a volatile environment. As it stands, the TSD has the competitive advantage of being first to market. 
If it is able to penetrate a number of companies using robustly proven techniques then it could stand a 
chance of earning a dominant market share. 
Table 2. Porters Five Forces 
Risk Risk Description 
New entrants HIGH Industry ‘push’ and high R&D budgets create a flurry of innovative 
solutions adapted from the similar RWD technology as the TSD. 
Substitute product or 
service 
HIGH The TSD technology is patented and replicable. Greenwood has an 
advantage of being first to market, but other RWD-based 




HIGH Clients (mostly roading authorities) have discretion on allocation of 
their testing budgets. Purchasing a TSD should be made after large 




MED Only few commercially-ready alternatives to the TSD existing. More 
are likely to emerge. 
Suppliers bargaining 
power 
LOW The TSD is entirely purpose built and distributed by a Greenwood 
Engineering themselves and largely do not rely on external parties 
                                                          
20 http://en.wikipedia.org/wiki/Bloom's_taxonomy 
21Rogers, Everett M. (1962). Diffusion of Innovations 
22 http://en.wikipedia.org/wiki/Porter_five_forces_analysis 
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during this process. They command some bargaining power as 
being the only TSD supplier. 
 
4.3 Market Considerations 
The PESTLE analysis (acronym for Political, Economic, Social, Technological, Legal and Environmental) is a 
useful strategic tool for understanding market growth or decline, business position, potential and 
direction for operations. Table 3 below provides a number of areas for consideration. 
Table 3. Understanding the market 
Factor Consideration 
Political Government policies dictate allowances for yearly budgets. Roads in 
particular are in the public view and governments need to be seen to 
be diligently allocating resources to ensure roads are always kept in-
service and to a high standard.  
Economic Maintenance budgets are shifting to preventative maintenance 
schedules which were historically reactive. This puts a higher demand 
for real-time pavement strength data to be readily available and 
standard as part of work-ford schedules.   
Social The population is Increasing, increasing transport demands, as well as 
urban sprawl. 
Technological (As discussed in detail) 
Legal Government and local council have a responsibility to ensure the 
taxpayers money is cost effectively used. There is also safety aspects 
relating to: 
 Deteriorated roads being correlated to higher accident rates, 
 Stationary testing (FWD etc.) more dangerous. 
Environmental Estimated to be minor. The TSD has the ability to minimise waste by:  
 Replacing all destructive testing methods, and  
 Removing unnecessary rehabilitation by more accurate 
measurement of the in-situ strength 
 
4.2 S-Curves 
The rate at which new ideas and technology spreads through cultures is best modelled by the logistic 
function, commonly termed the technology ‘S-Curve’. S-curves represent the growth of technologies 
through replication and improvement stages while major obstacles are overcome, to ultimately stabilise 
at their natural limits. Novel innovations emerge on separate curves to surpass these limits. This 
procedure is iterated providing R&D continues and innovative thinking perpetuates.  
The idealised evolution of pavement analyses is provided in Figure 4. The x-axis provides a representative 
timeframe whilst the y-axis details the performance of each technology and includes data acquisition 
rates, usability, among other factors. Each technology category described in section 2.2 has been 
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represented by respective curves located at precise locations along the graph. The line representing the 
cumulative industry trend has also been provided for scale.  
In most instances there is lagging during the teething and uptake phases as evident between the FWD and 
TSD curves. As described above, the FWD is essential for pilot stages as a validation and calibration 
technique as 1) it is the most widely accepted current method, and 2) has the richest data bank and 
understanding as a result. As the TSD overcomes its early obstacles it should surpass the FWD which is 
currently close to its limit of competitive value, ultimately leading to its discontinuation.   
The normally distributed technology adoption curves are overlaid on the respective s-curves. The 
adoption lifecycle is a sociological model that is an extension of the diffusion process23. This describes the 
acceptance of a new product or innovation according to the demographic and psychological 
characteristics of defined adopter groups 24. The ‘chasm’ indicated in red specifies the large gap in 
customers between adjacent demographics - specific attention is given between the early adopters and 
the early majority. Tailoring the marketing strategy to target each group is high tech products during the 
early start-up period. The TSD is already experiencing some scepticism within the pavement community 
as described in detail above. The long term validity and utility of the TSD will be proved when the novelty 
wears off after its embryonic initiation. 
 
 
                                                          
23 http://en.wikipedia.org/wiki/Diffusion_of_innovations 
24 http://en.wikipedia.org/wiki/Technology_adoption_lifecycle 
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   Destructive testing  
  (Coring, test pitting) 
  Stationary non-destructive  
(Benkelman Beam, FWD, SPA) 
  Traffic Speed non-destructive  
             (RWD, TSD) 
      Future Innovations 
 (Aerial scanned, self-monitoring) 
Discontinuation of the FWD as 
traffic speed devices are validated 





Figure 4. Technology S-Curve 




5.1 Economic considerations 
The purchase price of the TSD is estimated to be close to $3million25.The purchaser will likely require local 
authorities to commit to an agreed amount of annual network testing before the sale. The forward-work 
regime will need to include substantial test lengths for several years in order to secure a reliable stream 
of revenue to pay back the capital expenditure. With the main clients being governments, they may be 
unable to commit to this in view of the uncertainty associated with their annual budgets. 
Most authorities would expect to survey the strength of their network at an interval of somewhere 
between two to five years, depending on the functional class of the roads, the level of heavy vehicle use 
and structural condition. The TSD is substantially cheaper per km of road tested (by up to a magnitude of 
two) than the FWD when large test intervals samples are compared26.  
The TSD is assessed as commercially viable provided at least 25,000 lane-km of network can be guaranteed 
to be tested per annum. A two year network frequency of TSD testing will need to achieve the annual 
network test length of 62,500 lane-km. This has the effect of increasing the annual testing budget from 
$1,750 000 to $2, 187,50027.  
5.2 New Zealand applications 
The state highway system is one of New Zealand’s most valuable assets and worth an estimated 
$23billion26. It comprises 11,000km of sealed highway roads controlled by the NZ Transport Agency (NZTA) 
and 83,000km of part-paved, part unpaved controlled by local authorities. According to the NZTA “The 
length of road per person in New Zealand is one of the highest in the world”26 with a highly varied road 
network reflecting our topography and changing patterns of economic and social development. 
The total amount spent on road infrastructure in the 2008/09 financial year was about $2.2 billion 
(representing >1% of our GDP) with approximately half spent on improvements and half on maintenance 
and renewals. It is clear that New Zealand does not have a large enough road network to constitute a TSD 
of its own. It is therefore paramount to partner with local Australian districts if we are to see this 
technology reach our shores. 
THE NZTA has considered commissioning the TSD for evaluating out state highways and stated “All 
outlined applications of the TSD could be used. [Spatially we would] aim to cover the whole network in five 
years (6000 lane-km per year). Survey frequency would depend on road type, varying from two to three 
years up to five years. We would consider use of TSD for network strength assessment because rate of 
network coverage is too slow under FWD testing. Also consider the quality of data from TSD and FWD is 
fairly similar”28. 
                                                          
25 AUSTROADS TECHNICAL REPORT (August 2013), State-of-the-art Traffic Speed Deflectometer Practice 
26 Asutroads Ltd (2012), Benefits and Risks of Investing in Network Level Deflection Data Collection 
27 http://www.nzta.govt.nz/network/operating/faqs.html 
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 The focus of pavement engineering has shifted from design and construction of new highways to 
preventive maintenance and rehabilitation of the existing highways; 
 The flow-on effect is the need for rapid conditional censuses of roadway conditions to optimize 
facility, road operability and efficiency while minimizing life-cycle costs; 
 This results in stationary non-destructive devices such as the Falling Weight Deflectometer (FWD) 
being replaced by rapid highway-speed non-destructive devices such as the Rolling Weight 
Deflectometer (RWD) and the Traffic Speed Deflectometer (TSD). Devices such as these are favourable 
over stationary methods as they can produce a continuous data sequence, have the potential for a 
high production capacity and spatial coverage, and do not have the need for road closure or traffic 
management; 
 Table 1 summarises the most relevant devices being developed and in current use and their respective 
shortcomings; 
 Figure 4 provides the pavement testing s-curve and shows the adoption rates of these new forms of 
testing. This identified the current overlapping of the new TSD (useful for rapid screening of large 
lengths in relatively short timeframes) which could compliment the trusted FWD (to be used as 
discrete high-value data testing, and a validation/calibration tool); 
 The TSD is the most promising device with six being analysed across the globe. The units are still in 
the development phase and not ready for  commercialisation; 
 The benefits of the methodology are compelling but not proven in depth. Further direction, more 
robust testing, and a streamlined coordination strategy is needed to prove their validity; 
 The limitations of TSD are not alarming and largely relate to the fact of it being a new technology. 
There have been expressed concerns from the pavement community as a result. The robustness and 
repeatability of the units are still being trialled; 
 As with most new technologies, TSD can be seen to have high threat risks from a number of avenues, 
and numerous market considerations relate the pavement industry; 
 The units themselves are costly and require large commitments from local authorities. Early and high 
level engagement should be instigated before deciding to purchase a unit. The TSD is assessed as 
commercially viable provided at least 25,000 lane-km of network can be guaranteed to be tested per 
annum; 
 New Zealand is not assessed to be a good candidate for a purchasing a TSD for use on our roads, unless 
it is used in conjunction with testing Australian roads. 
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Project Manager: Eli Maynard Project Name:  Out On Our Own - Unit dislodgement and market entry anewDate: 26/10/2013 
Major Tasks
m 1 AID THE BUSINESS START UP A
m 1.1 Develop a succint useful business plan including our company moonshot m m A B
m 1.2 Undertake a health check of GeoSolve ltd and prepare report m m A A
m 2 INTERNSHIP RELATED TASKS (MOSTLY TECHNICAL UPSKILLING) A B B
m m 2.1 Full-circle project Management of current and new projects l l l l m m m m m m m C C A
m 2.2 Technical input on projects as a graduate engineer l l l l m m m m m m m C B
m 3 OPERATIONAL MANAGEMENT A A B
m 3.1 Assess current business-as-usual  operations m m A B
m 3.2 Develop a capabilities and resources matrix m A B A B
m 3.3 Review capabilities an look at training regimes m A B B B
m 3.4 Initiae a robust project and time-keeping mechanism l m A B
m 3.5 Report all recommend areas for improvement and utilization of staff m A A
m 4 COMMERCIALISATION B A
m m 4.1 Document and comment on in-house R&D efforts (mostly regarding pavements) m m C A
m 4.2 See how we can best utilise FWD to our advantage m m A
m m 4.3 Research and document pavement technilogy with special note to TSD m A
m 4.4 Quantify all potential unrealised commercial prospects m m m A
m 5 CURRENT AND FUTURE OPPORTUNITIES A B B
m 5.1 Quantify our competitive advantage m m A B
m m 5.2 Research and initiate possible alliances and partnerships m m B C A
m 5.4 Identify/quanify opportunities for new project workflow as the new entity m m A A B
m 5.5 Research the wider engineering environment and market pressures m m A B C
m 5.6 Undertake a detailed analysis of where to: Go/Improve/Defend/Avoid m m A B A
m 5.7 Provide detailed action/strategic plan m A
m 5.7 Develop a Marketing plan that is useful m m m A C C C
m 5.8 Draft final report for review m m A B
m 5.9 Final Report Issue and release m m A B
Risks, Qualitatives, Other Metrics Green=Adequate, Yellow=Worrisome, Red=Dangerous
m m R Company underperforms and fails to continue as a going concern A A C C
m m R Over competitive marketplace due to an hyperinflation of consultants post EQ rebiuld A B
m M All R&D efforts are realised commerically within two fiscal years of their development C A
m m M Gain the majority share of geotechnical and pavement projects otago/southland A A
m m M Each technical staff member has a minimum of two weeks forward work scheduled B C C A
m m m M Junior staff are consuming majority of low level work and their time is >80% chargeable A B B C
# Internal People assigned to the project: 1 1 1 1 2 3 2 2 2 1 1
Project Objective: To undertake a facilitating, managerial, and recommendatory role as a junior engineer in the start-up of the newly formed GeoSolve Ltd




























































































































































This project plan outlines the work for undertaking a facilitating, managerial, and recommendatory role as a junior engineer in the start-up of the newly formed GeoSolve Ltd. 
This work will be structured in a manner that takes relevant aspects of a formal internship, a contracted specialist consultant, as well an ordinary employee



































































Project Management Plan as of Start of November  
ENGM680: Management M.E. Project  Eli Maynard 
 








Final Project Management Plan 
Project Manager: Eli Maynard Project Name:  Out On Our Own - Unit dislodgement and market entry anewDate: 18/02/2014
Major Tasks
m 1 AID THE BUSINESS START UP A
m 1.1 Develop a succint useful business plan including our company moonshot l l A B
m 1.2 Undertake a health check of GeoSolve ltd l l A A
m 2 INTERNSHIP RELATED TASKS (MOSTLY TECHNICAL UPSKILLING) A B B
m m 2.1 Full-circle project Management of current and new projects l l l l l l l l l l l C C A
m 2.2 Technical input on projects as a graduate engineer l l l l l l l l l l l C B
m 3 OPERATIONAL MANAGEMENT A A B
m 3.1 Assess current business-as-usual  operations l l l A B
m 3.2 Develop a capabilities and resources matrix l l A B A B
m 3.3 Review capabilities an look at training regimes l l A B B B
m 3.4 Initiae a robust project and time-keeping mechanism l l l A B
m 3.5 Report all recommend areas for improvement and utilization of staff l A A
m 4 COMMERCIALISATION B A
m m 4.1 Document and comment on in-house R&D efforts (mostly regarding pavements) m m C A
m 4.2 See how we can best utilise FWD to our advantage m A
m m 4.3 Research and document pavement technilogy with special note to TSD l A
m 4.4 Quantify all potential unrealised commercial prospects m m m A
m 5 CURRENT AND FUTURE OPPORTUNITIES A B B
m 5.1 Quantify our competitive advantage l l A B
m m 5.2 Research and initiate possible alliances and partnerships l l l l l B C A
m 5.4 Identify/quanify opportunities for new project workflow as the new entity l l A A B
m 5.5 Research the wider engineering environment and market pressures l l A B C
m 5.6 Undertake a detailed analysis of where to: Go/Improve/Defend/Avoid l l A B A
m 5.7 Provide detailed action/strategic plan l A
m 5.7 Develop a Marketing plan that is useful l A C C C
m 5.8 Draft final report for review l l A B
m 5.9 Final Report Issue and release m m A B
Risks, Qualitatives, Other Metrics Green=Adequate, Yellow=Worrisome, Red=Dangerous
m m R Company underperforms and fails to continue as a going concern A A C C
m m R Over competitive marketplace due to an hyperinflation of consultants post EQ rebiuld A B
m M All R&D efforts are realised commerically within two fiscal years of their development C A
m m M Gain the majority share of geotechnical and pavement projects otago/southland A A
m m M Each technical staff member has a minimum of two weeks forward work scheduled B C C A
m m m M Junior staff are consuming majority of low level work and their time is >80% chargeable A B B C
# Internal People assigned to the project: 1 1 1 1 2 3 2 2 2 1 1
Project Objective: To undertake a facilitating, managerial, and recommendatory role as a junior engineer in the start-up of the newly formed GeoSolve Ltd









































































































































































































As well as aiding business-as-usual operations, a number of new initiatives will be actioned with particular focus on commercialising internal R&D efforts, and constructing a robust marketing strategy
This project plan outlines the work for undertaking a facilitating, managerial, and recommendatory role as a junior engineer in the start-up of the newly formed GeoSolve Ltd. 
This work will be structured in a manner that takes relevant aspects of a formal internship, a contracted specialist consultant, as well an ordinary employee
The MEM learnings have the potential to be implemented directing throughout the early stages of the company’s life, and should aid at smoothening the transition from parented to a standalone entity
Summary & Forecast
Sub-Objectives
Report Dates
Time Budget
215
95
85
250
55
194.00
88.00
86.00
254.00
84.00
Opportunities
Commerciali…
Operational
Intership…
Start-up
ACWP (hours)
BCWP (hours)
Major Tasks
and Risks
